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ATARI:  PERSONAL  COMPUTER 

designed  to  complement  your  system. 
Add  the  ATARI  4ioT,‘  Audio-digital 
Program  Recorder.  Add  disk  drives 
(single  or  dual  double-density*).  The 
ATARI  800  individually  accesses  up  to 
four  drives.  Add  the  ATARI  850”'  RS232 
Interface  Module,  Add  high-speed  40 
or  8o-column  dot-matrix  printers,  or, 
a 40-column  thermal  printer.  Add  an 
acoustic  modem  for  remote  data  access, 
Add  a light  pen*  And  there  are  more 
Atari  peripherals  on  the  way, 

ADD  PROGRAMS. 

Atari’s  rapidly  expanding  software 
library  includes  some  of  the  most 
useful,  enlightening  and  entertaining 
programs  available,  (Some  programs 
may  require  more  than  16K  RAM.) 

• Personal  Finance  and  Record 
Keeping.  Sophisticated  investment 
analysis  programs,  including  bond 
analysis,  stock  analysis,  stock  chart- 
ing and  mortgage  and  loan  analysis. 

"Available  Fall,  1980 


START  WITH  A BETTER 
COMPUTER. 

Atari  personal  computers  have 
built-in  capabilities  you  can’t  even 
add  on  to  many  other  personal 
computers.  Three  programming 
formats  (slip-in  ROM  cartridges,  disk 
and  cassette),  A 57-key  upper/lower 
case  ASCII  keyboard  with  29 
keystroke  graphics.  128  colors 


and  hues,  Four  separate  sound 
channels  and  a built-in  speaker, 
Four  game  and  graphics  controller 
ports,  A built-in  RF  modulator.  FCC 
approval  for  connection  to  any  TV. 
Plus,  nationwide  Atari  Authorized 
Service  Centers.  And  more, 


ADD  MEMORY. 

The  ATARI  800™  comes  with  16K 
of  memory.  Expand  up  to  a full  48K. 
of  memory  with  8K  or  16K  RAM 
Memory  Modules'”  you  install 
yourself.  In  less  than  a minute,  The 
ATARI  400™  is  supplied  with 
8K  of  RAM  which  can  be 
expanded  to  16K.  at 
Authorized  Service 
Centers.  Both  models 
may  be  expanded  to 
26K  of  ROM  with  slip-in 
ROM  cartridge  programs. 

ADD  PERIPHERALS. 

Atari  peripherals  are  specifically 
©1980,  Atari.  Inc, 

©A  Warner  Communications  Company 


Alan  reserves  I he  right  to  make  changes  to  products 
or  programs  wiihoui  notice 


SYSTEMS  THAT  GROW  WITH  YOU 


• Personal  Interest  and 
Development.  Conversational  lan- 
guages* Music  composition.  Touch 
typing.  Biorhythm.  And  more. 

• Professional  Applications. 

Graphics,  statistics  and  programmable 
calculator  programs.  Plus  VisiCalc;  the 
"what  if"  problem  solving  program. 

• Education.  ATARI  Talk  & Teach'" 
programs  offer  instruction  from 
primary  through  college  level. 

Plus,  instructive  games  for  all  ages. 

• Informations  Communication. 

Turn  your  Atari  into  an  interactive 
terminal.  Access  stock  quotations, 
news  services  and  other  useful  data 
banks.  Transmit  and  receive  data  over 
regular  phone  lines.  And  more. 

• Entertainment.  Colorful,  exciting 
programs  include  Star  Raiders."’ 
Chess.  Black  jack... and  many  more. 

^Trademark:  Personal  Software,  Inc. 
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• Programming 
Languages.  An 

ATARI  BASIC 
cartridge  is 
included.  An 
Assembler/ 

Editor  Cartridge 
is  available  for  the 
advanced  programmer. 

PILOT,  extended  BASIC  and 
Pascal  will  be  available 
in  1981. 

• Small  Business  Accounting. 

General  Ledger.  Accounts 
Receivable.  Accounts  Payable. 
Inventory  Control.  Order  Entry. 

ADD  IT  UP  FOR  YOURSELF. 

Compare  the  Atari  to  any  personal 
computer  in  its  price  range,  Compare 
built-in  features. Compare  expand- 
ability. Compare  peripherals  and 
accessories.  Compare  program- 
ming and  formats  (ROM 


pare  : 

A 


cartridge, 
disk  or  cassette), 

And  if  you  run  a 
business,  ask  your  Atari 
retailer  about  the  Atari  Accountant" 
the  complete,  computerized  account- 
ing system  for  small  businesses, 

At  Atari  we're  building  computer 


ATARI  systems  you  won’t  outgrow. 


PERSONAL  COMPUTERS 

i:6 5 Borrcgas  Avenue.  Sunnyvale,  CA  94QS6 
Call  toll  free  $00)  5J8-S547  (Except  Alaska  and  Hawaii) 

^ln  California:  ^Soo)  67^1404)  for  the  name  of  your  nearest  Atari  retailer. 
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One  small  word  about  computers 

Osborne 


The  Leader  in  Microcomputer  Books 


PET/CBM  Personal 
Computer  Guide 

by  C.  Donahue  and  J.  Enger 

This  book  is  a step-by-step  guide 
for  the  computer  novice  who  wants 
to  learn  how  to  operate  and 
program  the  PET  computer. 
Assuming  no  prior  knowledge  of 
computers,  this  PET  Guide  contains 
information  on  all  areas  of  interest 
ranging  from  how  to  push  the 
buttons  on  the  tape  cassette  unit 
to  a detailed  description  of  PET 
memory  contents. 


Commodore  PET  and  CBM  users. 

You  can  purchase  a special  edition 
of  this  book,  just  for  use  with  the 
Commodore  computers.  All  76 
programs  have  been  modified  to 
run  optimally  on  the  PET  and  CBM. 

Be  sure  to  order  Some  Common 
Basic  Programs  - PET/CBM  Edition 
To  go  with  the  PET/CBM  edition, 
order  the  programs  ready-to-run 
on  cassette  or  diskette. 

Radio  Shack  TRS-80  users.  You  too 

can  purchase  all  76  programs 
adapted  specifically  to  your 
computer  with  our  TRS-80  cassette. 

Use  the  standard  edition  of  Some 
Common  Basic  Programs  for 
documentation. 

Practical  Basic 
Programs 

edited  by  Lon  Poole 

Just  published,  this  collection  of  40  f 
programs  covers  slightly  more 
sophisticated  applications  than 
Some  Common  Basic  Programs. 

There  are  extra  practice  problems,  : 
with  answers,  to  help  you  fully 
understand  what  these  programs 
can  do.  Program  titles  include 
Income  Averaging,  Lease/Buy 
Decision,  Syndicated  Investment 
Analysis,  Home  Budgeting,  Critical 
Path  Method,  Nonlinear  Breakeven 
Analysis,  Statistical  Estimation 
Theory,  and  Lagrangian 
Interpolation. 

Some  Common  Basic  Programs  (book) 

Some  Common  Basic  Programs  - PET/CBM  ed.  (book) 
Some  Common  Basic  Programs  • PET/CBM  cassette 
Some  Common  Basic  Programs  - PET/CBM  diskette 
Some  Common  Basic  Programs  - TRS-80  diskette 
Practical  Basic  Programs  (book) 

PET/CBM  Personal  Computer  Guide 
Introduction  to  Microcomputers  - Volume  O 


Introduction  to 
Microcomputers 

Volume  O — The  Beginner’s  Book 

by  Adam  Osborne 

This  book  introduces  computer 
logic  and  terminology  to  the 
complete  beginner  in  the  field  of 
microcomputers.  Numerous 
illustrations  and  photographs 
combine  with  clear,  easy-to-follow 
text  to  provide  an  elementary  but 
broad-based  background. 


AN  INTRODUCTION 
TO  MICROCOMPUTERS 


VOLUME  0 

THE  BEGINNER'S  BOOK 


Some  Common 
BASIC  Programs 

By  L.  Poole  and  M.  Borchers 

This  book  was  designed  for  people 
who  can  use  a variety  of  practical 
BASIC  programs  — 76  programs  in 
all  — that  cover  a wide  variety  of 
personal  finance,  math,  statistics, 
and  general  interest  topics.  The 
documentation  in  the  book  is 
complete  so  that  you  can  run  the 
programs  even  if  you  aren't  an 
experienced  programmer. 


#06-3  $12.60 
#40-3  $12.50 
#25-X  $15.00 

#33-0  $22.50 
#32-2  $15.00 

#38-1  $15.00 
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$1 .25  per  book  UPS,  or  $2.50  per  book  air 
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tax.  To  place  an  order  by  phone  call 
415/548-2805. 
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1 8 The  Lawrence  Hall  of  science:  Teaching  Personal 
Computing  in  the  Hills  of  Berkeley 

By  Chris  Morgan  Here's  a look  at  what  is  possibly  our  country's  most 
creative  use  of  personal  computers  in  education. 

20  An  Apple  in  the  Oil  Field: 

computer  power  where  you  Need  It 

By  Phil  Roybal  This  fascinating  application  shows  how  the  personal  com- 
puter is  finding  engineering  uses  scarcely  imaginable  a few  years  ago. 

28  The  Texas  instruments  99/4  Personal  computer 

By  Chris  Morgan  The  99/4  is  TI's  first  entry  into  the  personal  computer 
field. 

36  Software  in  the  80s:  Two  interviews 

By  Chris  Morgan  The  presidents  of  Microsoft,  Inc  and  Personal  Software 
share  their  views  with  you  on  upcoming  developments  of  packaged  soft- 
ware. 

40  The  Perils  of  Pioneering  in  the  Software  industry 

B>>  Alan  M Meyers  This  burgeoning  industry  is  beset  with  problems,  and 
here  is  a straightforward,  down-to-earth  view  of  them. 

44  A user  Review:  The  comprint  912-P 

By  Bonnie  Best  This  inexpensive,  high-speed,  dot-matrix  printer  allows  PET 
users  to  print  text  and  debug  their  programs. 

48  A Review  of  Four  Text-Formatting  Programs 

By  Lany  Press  If  youJ  re  satisfied  with  your  text  - editing  capabilities,  here 
are  some  hints  for  choosing  an  appropriate  formatting  program, 

60  Special-interest  Microcomputing  Publications 

By  William  L Colsher  This  is  a survey  of  periodicals  dealing  with  particular 
brands  of  personal  computers,  microprocessors,  and  related  software. 

68  The  New  wpDaisy:  Word-Processing  software 

By  Bob  Magruder  Read  about  significant  improvements  and  additions  to 
the  WpDaisy  word  processor. 

77  A TRS-80  cassette  copy  Program 

By  Steve  A Hughes  Use  this  program  to  diminish  tape-loading  problems 
and  produce  backup  tapes, 

82  Depreciation  and  Your  Personal  computer 

By  John  M Anderson  Let  this  valuable  program  save  you  tax  dollars  on  the 
same  computer  that  runs  it! 

86  Computer  Science  and  Technology 
at  Narragansett  Regional  High  school 

Bv  Blaise  W Liffick  High  school  hardware  courses  can  prepare  young 
people  for  a future  in  the  highly  technical  computer  field. 
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Editors 


Texas  instruments 
and  the  Media 

Texas  Instruments  has  come 
under  some  criticism  lately  in 
the  technical  and  business  press, 
to  the  effect  that  they  don't 
understand  the  consumer 
market,  that  they've  made  some 
very  expensive  mistakes— even 
that  they're  incapable  of  making 
a good  personal  computer.  I find 
these  allegations  distressing, 
especially  when  I look  at  the 
many  innovative  products  that 
TI  has  consistently  turned  out. 
The  Speak  & Spell  learning 
machine  is  one  of  the  major 
electronic  advances  of  the  last 
ten  years.  A computer-controlled 
talking  module  for  $60  is  an  in- 
credible achievement.  In  fact, 
there  zs  no  comparable  product 
on  the  market  (except  for  TI's 
own  talking  Language  Translator) 
The  reason  is  that  no  one  else 
has  been  able  to  match  TI's 
ability  to  take  sophisticated 
research  and  development  work 
and  mass-produce  it  inexpen- 
sively. 

What  about  the  Model  99/4 
personal  computer?  Several 
critics  have  taken  it  to  task  for 
not  being  the  dream  machine 
they  were  expecting.  You  can't 
program  it  in  assembly 
language,  the  BASIC  is  toq  slow, 
and  so  on.  But  for  many  of  the 
applications  for  which  it  was 
designed,  it  works  well. 

Not  too  many  personal  com- 
puters on  the  market  today  are 
still  in  their  original  configura- 
tions—the  Apple  I,  for  instance, 
or  the  original  Commodore  PET. 
Even  the  TRS-80  will  by  all  in- 
dications go  through  an  in- 
evitable transformation.  And 
ultimately  the  99/4  will  go 
through  a series  of  design 
changes,  too. 

My  point  is  not  that  we  in  the 
media  should  avoid  making  con- 
structive criticism  (see  my 


Message 

review  of  the  99/4  in  this  issue.) 
But  we  should  refrain  from  the 
kind  of  destructive  criticism  that 
says  that  a company  doesn't 
understand  the  market.  (For 
what  it's  worth,  many  personal- 
computer  company  executives 
have  said  privately  that  they're 
unsure  of  this  volatile, 
quicksilver  business.) 

In  the  area  of  educational  soft- 
ware, Texas  Instruments  is  do- 
ing some  exciting  and  admirable 
work  with  MIT's  Seymour 
Papert,  who  has  developed  a 
special  computer  language  for 
children  called  LOGO,  TI  is  sup- 
plying the  Lamplighter  Elemen- 
tary School  in  Dallas  with 
specially  modified  99/4s  contain- 
ing LOGO.  If  the  project  is  suc- 
cessful, the  package  will  be 
marketed  commercially.  Having 
seen  LOGO  in  action,  I sincere- 
ly hope  the  company  will  make 
this  innovative  language 
available. 

I for  one  am  glad  that  a com- 
pany as  creative  as  Texas  In- 
struments is  in  the  personal- 
computing market.  They  need  to 
be  encouraged  to  stay  in  our 
field  and  to  continue  their  im- 
portant development  work.  Like 
any  other  contender,  their 
ultimate  success  will  hinge  to  a 
certain  extent  on  their  ability  to 
second-guess  the  marketplace* 

But  once  they  hit  their  pace, 
nothing  in  this  industry  will  be 
the  same  again. ■ 

PS:  In  a recent  issue  of  BYTE,  we  men- 
tioned that  we  WGi*/d  be  reviewing  the  new 
Apple  News  and  Quotes  Reporter  program. 
Because  of  space  limitations ■ however,  it 
wr/J  appear  in  the  next  issue , 
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PRINTER  FPQM 
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MICROTEK  MT-80 

SOLID  VALUE  FOR  YOUR  DOLLAR 

The  market  is  flooded  with  low-cost 
printers  that  look  and  fast  more  like 
toys. 

The  Microtek  MT-80,  our  versatile  alpha- 
numeric line  printer,  has  a high  quality 
print  mechanism  that  gives  you  solid 
value  for  your  dollar.  It  has  been  de- 
signed with  a superior  brain  resulting  in 
more  advanced  features  and  more  de- 
pendable performance.  Our  printer  is  so 
reliable  that  we  offer  you  an  incredible 
365  days  warranty. 

We  stand  behind  every  printer  we  make 
because  we  build  quality  into  each  one. 
So  stop  tinkering  with  toys  and  get 
serious.  Demand  100%  value  by 
specifying  the  MT-80. 


LOADED  WITH  INNOVATIONS 

• 40,  80  or  120  columns  (software 
selectable) 

• Non-thermal  paper,  pin  feed 

• 125  CPS,  70  lines  per  minute 

•9x7  dot  matrix 

• Vertical  format  unit 

• 96-character  ASCII  (upper  and  lower 
case) 

• Adjustable  forms  width  to  9V2" 

• ParalleJ  and  serial  (RS-232C)  inter- 
faces available 


MICROTEK^ 


OUR  UNIT  PRICE 

$795  Parallel 
$895  Serial  (RS-232C) 


For  more  information  contact: 
MICROTEK,  Inc., 

9514  Chesapeake  Drive, 

San  Diego,  CA  92123 
Tel.(71 4)278-0633 
TWX  910-335-1269 


Today  one  dollar  buys 
about  V*  of  a gallon  of  gas. 


Today  one  dollar  buys 
6%  readers  who  actually  see 
your  sales  message. 


As  your  selling  dollar  buys 
less  and  less,  it  pays  more  and 
more  to  advertise  in 
McGraw-Hill  magazines. 

As  prices  keep  going  up  and  up, 
McGraw-Hill  magazines  help  10.8  million 
decision-makers  keep  costs  down. 

For  example,  Fleet  Owner  readers 
learned  how  they  could  use  re-manufac- 
tured air  cleaners  to  save  money  without 
sacrificing  quality.  And  Chemical  Week 
constantly  wants  manufacturers  about 
even  more  government  regulations. 

By  helping  10.8  million  readers  solve 
their  inflation  problems,  we  help  you 
solve  yours. 

Today,  the  price  of  reaching  one 
potential  customer  in  McGraw-Hill 
magazines  is  only  16c.1  This  compares  to 
a cost  of  $6.07  for  sending  a business  let- 
ter? over  $3.50  for  a business  phone  call;3 
and  an  in-person  sides  call  which,  believe 
it  or  not,  now  costs  over  $100.4 

In  times  like  these,  when  everything 
costs  more,  you  may  be  tempted  to 
spend  less  on  your  advertising  budget. 
But  our  Laboratory  of  Advertising  Per- 
formance (LAP)  Report  #5262,  demon- 
strates that  “Industrial  companies  which 
maintained  or  increased  their  advertising 
expenditure  during  the  1974-75  recession 
enjoyed  higher  sales  growth  dian  those 
which  cut  advertising.”  Write  for  LAP 
Report  #5262  today  at  1221  Ave.  of  die 
Americas,  N.Y.,  N.  Y.  10020.  And  let  us 
help  you  make  your  advertising  more  effi- 
cient, as  die  price  of  all  odier  selling  tools 
becomes  more  expensive. 

’One  reader -noted  impression  in  ihe  average  McGraw-Hill  publication. 
-The  Darmell  Insiituie  of  Business  Research.  ^'Telephone  Marketing" 
bv  Murray  Roman.  R87.  McGraw-Hill  \97fi.  laboratory  of  Advertising 
Performance  Report  #8013.4.  McGraw-Hill  Research. 

McGraw-Hill  Magazines. 


With  inflation, 
we're  an  even  better  buy. 
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Word  Processing 

Dear  Editor: 

Bless  you  all,  Chris! 

The  word-processing  articles  in 
your  Summer  1980  issue  of  on- 
Computing  are  superb,  and  will 
help  me  and  many  others  to 
choose  and  buy  a system!  This 
issue  is  worth  five  years' 
subscription  fees  for  me. 

(I'm  a management  consultant; 
in  my  job,  I work  on  marketing 
problems  for  small  manufacturing 
companies.) 

Rodman  A Sharp 
Santa  Fe  NM 


This  letter  was  written  in  red  ink 
across  the  Editor's  Message  page 
torn  out  of  a copy  of  the  Summer 
1980  issue  of  onComputing.  Mr 
Sharp  is  obviously  a very  busy  but 
vocal  reader.  We  appreciate  his 
kind  words.  . . . CM 

There  Are  Word  Processors  for 
the  Apple,  Too 

Dear  Editor: 

We  have  greatly  enjoyed  your 
magazine.  The  Summer  1980 
issue  is  particularly  fine;  the 
articles  on  word  processing  are 
concise  and  illuminating. 

We  were  particularly  impressed 
with  the  article  "A  Writer  Looks 
at  Word  Processors"  by  Dr  Jerry 
Pournelle,  who  scored  a direct  hit 
when  he  said  that  a microcom- 
puter offers  much  more  versa- 
tility and  utility  than  a dedicated 
word-processing  system. 

We  also  agree  with  Dr 
Pournelle' s evaluation  of 
available  word-processing  pro- 
grams, particularly  that  a number 
of  such  programs  presently  on 
the  market  are  much  less  than 
desirable  from  the  user's  stand- 
point. 

The  article  was  so  good,  in  fact, 
that  we  are  distressed  that  we 
didn't  release  our  word- 
processing program  for  the  Apple 
II  series  of  computers  in  time  for 
Dr  Pournelle  to  use  it. 

Dr  Pournelle  stated  that  the 
Apple  could  not  compete  with 
Z80  and  8080  systems.  The  Apple 
has  many  excellent  features  that 
have  not  been  utilized  to  their 
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fullest  extent.  Most  significantly 
for  text  editing,  the  Apple  with  its 
6502  processor  has  the  capability 
of  memory-mapped  text  display 
and  can  do  it  just  as  well  as  any 
other  type  of  microprocessor,  in- 
cluding the  Z80  or  8080  pro- 
cessor. 

Our  recently  released  Datacope 
Scribe  brings  word-processing 
capabilities  to  the  Apple  that  are 
at  least  as  powerful  as  those  of 
the  best  programs  on  the  market 
and  is  in  many  ways  easier  to 
use. 

Datacope  Scribe  is  character- 
oriented  and  uses  a memory- 
mapped  text  display.  In  addition, 
Datacope  Scribe  was  written  with 
the  user  in  mind.  All  controls  and 
commands  are  mnemonics 
designed  to  be  easy  to  learn, 
remember,  and  use. 

The  Datacope  Scribe  requires 
only  a lowercase  adapter,  a 
48  K-byte  Apple  II,  a Disk  II,  and 
a printer  with  interface.  It  does 
not  require  a Microsoft  Z80  Soft- 
Card  or  a separate  terminal. 

Admittedly,  most  of  the  word- 
processing software  available  for 
the  Apple  is  of  limited  value  to 
the  serious  user.  We  feel  that  we 
have  overcome  this  problem. 

Larry  Phillips 
Datacope 
Little  Rock  AR 

Positive  Feedback 

Dear  Editor: 

I wish  to  commend  your 
Summer  1980  issue  for  being  the 
best  yet.  We  find  your  publica- 
tion to  be  the  best  available  to 
teach  us  how  to  use  the  machines 
on  a practical  basis.  Many 
thanks. 

Mark  Finley 
Austin  TX 

Hard  Disk  Flops 

Dear  Editor: 

I have  noticed  an  apparent 
error  on  page  15  of  the  Summer 
1980  issue  of  onComputing. 

I believe  photo  3 displays  a pic- 
ture of  an  8-inch  hard-disk  drive; 
the  caption  calls  it  "an  8-inch 
floppy-disk  drive." 


However,  the  mix-up  did  not 
distract  from  the  fine  article  by 
Pamela  Valentine. 

John  R Stenzel 
Kansas  City  MO 

Despite  our  best  intentions,  mix- 
ups  occasionally  occur  in  photo  cap- 
tions. Our  thanks  to  Mr  Stenzel 
(and  several  other  readers)  for  spot- 
ting this  obvious  error , . , . CM 


Should  Microcomputers  Be 
Rentable? 

Dear  Editor: 

I've  been  thinking  for  over  two 
years  about  getting  a microcom- 
puter system.  It's  likely  to  be 
another  couple  of  years,  at  least, 
before  1 do  get  one. 

A year  ago  1 had  over  $2000 
allocated  for  a system,  I now 
have  at  least  $4000.  I have  read 
dozens  of  magazine  issues,  in- 
cluding yours,  and  several  books 
on  microcomputers  and  BASIC 
programming.  I'm  still  not  ready 
to  buy.  In  fact,  what  is  keeping 
me  from  buying  is  the  present 
state  of  the  computer-selling  art. 

I am  not  going  to  buy  unless  I 
can  first  rent  and  try  out  different 
combinations— until  I am  satisfied 
that  I've  got  what  I want,  not 
what  I think  I've  got. 

For  example,  I have  a TI-59 
calculator  and  printer.  While  it  is 
an  amazing  and  exceedingly 
useful  machine,  it  does  not  do 
some  things  I thought  it  would, 
and/or  in  the  ways  I thought  it 
would.  I only  found  out  those 
things  after  I bought  it, 

A microcomputer  system  is 
several  times  as  complex.  To  buy 
one  thinking  that  one  will  get 
what  he  thinks  he  will  be  getting 
does  not  follow.  I,  for  one,  am 
not  going  to  buy  a "pig  in  a 
poke." 

I want  to  rent  an  ABC  com- 
puter, try  it  out,  and  see  how  it 
runs  with  my  application.  Maybe 
the  DEF  computer  with  a dif- 
ferent version  of  BASIC  would  be 
more  suitable;  maybe  a different 
operating  system.  Different  or  ad- 
ditional memory  may  be  re- 
quired. Do  I like  the  GHI  or  the 
JKL  monitor?  The  MNO  or  the 
P£)R  printer? 


If  I had  $10,000  or  $20,000  to 
plunk  down,  I could  probably  get 
something  big  enough  and  flexi- 
ble enough  to  adapt  to  what  I 
need,  but  who  knows? 

I can  rent  cars,  land  cruisers, 
boats,  airplanes,  TVs,  and  video 
recorders  for  a day,  a week,  a 
month,  or  whatever.  Why  can't  I 
rent  computer  components  until  I 
put  together— at  my  conve- 
nience—the  system  that  fills  my 
needs?  Then  buy. 

David  A Bean 
Santa  Monica  CA 

Writing  Your  Own  Program 
Dear  Editor: 

I have  read  with  great  interest 
your  article  "Use  Your  Pocket 
Calculator  to  Save  Money"  in  the 
Winter  1979  issue  of  onCom- 
puting.  This  involves  the  use  of  a 
TI-59  calculator  with  its  printer. 

1 note  that  it  is  necessary  to 
write  a program  to  obtain  the 
grouping  of  expense  accounts.  As 
a result  of  your  article,  I would 


assume  that  TI  would  be  in- 
terested in  making  available  such 
a program.  I do  not  feel  that  I am 
capable  of  doing  so  myself.  Do 
you  know  if  TI  has  any  plans  or 
intention  of  producing  such  a pro- 
gram? If  they  did,  I would  prob- 
ably purchase  one  of  these  com- 
binations. 

Second  question:  Will  this  com- 
bination print  a list  of  the  check 
numbers  and  amounts  stored  in 
each  category,  so  that  it  would  be 
possible  to  know  how  the  totals 
were  arrived  at? 

I am  just  starting  to  get  in- 
volved in  computers,  and  I find 
your  articles  very  helpful 

A Sanford  Kellogg 
Cos  Cob  CT 

We  know  of  no  such  program , 
although  the  program  given  in 
figure  6 of  the  article  accomplishes 
the  process  described  in  the  article 
and  is  written  for  a TI-59.  A pro- 
gram that  breaks  down  each 
category  by  the  checks  that  con- 
tribute to  its  total  is  more  suitable 


TRS-80  MOD  II 

WORD  PROCESSING 

(UUPDciisv 

WORD  PROCESSOR 

The  best  is  now  even  better. . 

New  Features 
New  Commands 
New  Capabilities 
New  Manual 

INCLUDES: 

• Wp  Daisy™  word  processor 

• Mail  Merge™  mailing  list  package 

• I/OS  operating  system 

full  CP/M™  & CDOS 
compatability  "v 

Includes 

— Diablo,  Spinwriter  and 
Q ume  support 
— Printer  spooling 
— 30  programs 


GP/M'“ 

TM  of  Digital  Research 
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for  a microcomputer  than  for  a 
pocket  calculator;  such  a program 
w ould  require  much  more  memory 
than  is  available  in  even  the  most 
sophisticated  pocket  calculator 
made  today , with  the  possible  ex- 
ception of  the  Hewlett-Packard  HP- 
410.  If  you  are  interested  in  having 
specific  applications  programmed, 
you  have  two  choices.  First,  try  to 
find  help  at  a nearby  computer 
club.  Computer  clubs  are  almost 
always  friendly  to  newcomers,  and 
there  are  usually  a few  people  who 
have  programmable  pocket 
calculators.  Second,  you  can  try  to 
write  a program  yourself;  Texas  In- 
struments supplies  an  excellent  book 
on  programming  for  the  beginner 
with  each  TI-59,  and  it's  not  as  dif- 
ficult as  you  might  think.  . . . CM 

Is  APL  Available? 

Dear  Editor: 

I have  enjoyed  your  first  year 
of  publication  and  look  forward 
to  further  issues.  As  a "software 
person"  rather  than  a "hardware 
hacker,"  this  magazine  meets  my 
interests,  particularly  the  product 


reviews. 

A particular  point  of  interest  to 
me  would  be  to  find  an  appliance 
computer  with  the  APL  language 
implemented,  at  a reasonable 
price.  This  is  especially  difficult 
because  of  the  special  character 
set  which  makes  many  terminals, 
keyboards,  and  printers  ineligi- 
ble. From  time  to  time, 
newspieces  or  advertisements 
suggest  that  some  software  house 
or  manufacturer  is  about  to  in- 
troduce an  APL  interpreter,  but 
nothing  ever  seems  to  come  of  it. 

With  memory  costs  substantial- 
ly reduced  and  the  new  genera- 
tion of  16-bit  microprocessors 
coming  into  volume  production, 
surely  somebody  will  produce  a 
moderately  priced,  working  APL 
computer.  If  they  do,  how  will  I 
hear  of  it  or  distinguish  it  from  a 
possible  host  of  inferior  com- 
petitors unless  the  computer 
publications  review  them?  Fur- 
thermore, hardware  and  software 
developers  will  be  more  inclined 
to  work  on  APL  equipment  if 
they  know  they  will  have  an 
audience  and  a market  when  they 


introducing... 


MAYDAY 


MAYDAY 


The  Uninterruptible  Power  Supply  that... 

• Prevents  loss  of  memory  when  power  “blackouts”  occur. 

• Prevents  loss  of  memory  or  disk  I/O  errors  when  “brownouts”  occur. 

• Provides  time  to  continue  operating  complete  system  with  disk  drives 

to  finish  operations  or  store  information. 

• Will  handle  most  mini/micro  computers  with  power  consumption  up  to 

250  watts. 

• Designed  and  developed  using  complete  TRS-80  System. 

Protect  your  Time  and  Investment 

For  price  list  and  detailed  specifications,  contact  your 
nearest  Sun-Research  distributor  or  call  direct  to: 

ffun  /ft (Mo) r/i,  $nc. 

Box  210 

N#w  Durham,  N®w  Hampshire  03855  (603)  859-71  10 

(Manufacturing  high  technology  products  since  1970) 


are  done. 

I understand  the  need  for 
BASIC  as  the  first  language  im- 
plemented after  machine 
language  because  of  the  limita- 
tions of  those  early  machines.  I 
also  applaud  the  development  of 
Pascal  for  system  programming 
or  compiler  type  of  work.  For 
someone  interested  in  ready 
manipulation  of  numbers 
however,  APL  has  to  be  the 
language  of  choice  by  a country 
mile.  It  is  outstandingly  conve- 
nient to  use. 

Any  hope? 

R S Lumsden 
Willowdale  Ontario 

Yes,  there  is.  APL  is  available  for 
some  microcomputers,  though,  with 
one  exception,  it  is  not  yet  inexpen- 
sive. It  may  be  a long  time  before  a 
version  of  APL  like  the  kind  found 
on  larger  computers  will  be 
available  for  microcomputers.  Not 
only  does  the  special  character  set 
necessitate  special  hardware,  thus 
increasing  the  price  of  such  a 
system,  but  it  seems  to  be  nearly  im- 
possible to  get  a full  version  of  APL 
into  the  64  K-byte  system  (which  is 
the  most  memory  an  8-bit 
microcomputer  can  address). 

Still,  I know  of  three  vendors  of 
APL  systems.  The  Software  Ex- 
change (POB  68,  Milford  NH 
03055)  has  an  impressive  subset  of 
APL  for  the  Radio  Shack  TRS-80 
computer;  the  program,  called 
APL-80,  is  $14.95  on  cassette  and 
$39.95  on  disk.  Softronics  (36 
Homestead  Ln,  Roosevelt  NJ  08555) 
offers  a version  of  APL  that  runs  on 
any  computer  having  the  CP/M 
operating  system.  Vanguard  Systems 
Corp  (6812  San  Pedro,  San  Antonio 
TX  78216)  offers  a fuller  version  of 
APL  for  a CP/M  machine  for  $500. 
Vanguard  also  offers  a custom  APL 
computer  that  uses  the  standard 
APL  character  set  for  around 
$8000.  These  three  products  will  be 
reviewed  in  an  upcoming  issue  of 
BYTE  magazine.  . . . CM 


DMA  Vs  Memory-Mapped 

Dear  Editor: 

I read  with  interest  the  article 
by  Jerry  Pournelle  discussing 
word  processing  on  personal  com- 
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puters.  I was  in  general  pleased 
with  the  article,  but  I found  one 
glaring  error  that  should  be  rec- 
tified, namely  the  definition  of 
DMA,  or  direct  memory  access. 

Dr  Pournelle  describes 
memory-mapped  video,  in  which 
the  video  display  is  actually  a 
segment  of  programmable 
memory,  and  chooses  to  call  this 
DMA.  In  fact,  DMA,  or  direct 
memory  access,  is  a process  that 
allows  direct  movement  of  data 
between  a peripheral  device  (for 
example,  a disk  drive)  and 
memory  without  the  intervention 
of  the  microprocessor. 

Charles  H Strom 
New  York  NY 

Mr  Strom  is  absolutely  right.  The 
term  DMA  is  often  misused  in  the 
industry , and  we  unfortunately  fell 
into  the  trap.  On  another  matter 
related  to  this  article,  Steve  Garcia 
pointed  out  to  me  that  some 
terminal-based  systems  can  be  made 
to  work  as  fast  as  memory-mapped 
displays  by  using  parallel  instead  of 
serial  data  transmission.  See  page 
59  for  an  error  message  about  this 
article.  . . .CM 


No  More  VideoBrain? 

Dear  Editor: 

The  occurrence  of  two  articles 
in  your  Spring  1980  issue  ("The 
APF  Imagination  Machine"  and 
"The  Atari  800  Personal  Com- 
puter") suggests  to  me  that  some- 
one on  your  staff  may  be  able  to 
help  me  with  a problem.  I note 
from  the  former  article  that  the 

APF  has  "a  ROM-PAC  slot 

like  the  Atari  400,"  but  no  fur- 
ther mention  of  this  feature;  this, 
however,  is  what  drew  my  atten- 
tion to  both  articles.  (The  Atari 
article  has  more  on  this  subject.) 

Not  very  long  ago,  because  of 
an  attractive  offer  by  a vendor, 
combined  with  a misunderstand- 
ing on  my  part,  I purchased  a 
"VideoBrain"  computer,  which 
also  uses  program  cartridges  like 
those  used  by  the  APF  and  Atari 
computers.  To  my  chagrin, 
however,  it  appears  that  the 
manufacturer  has  ceased  opera- 
tion, and  I have  not  been  able  to 


get  schematics,  diagrams,  expan- 
sion units,  or  the  APL/S  cartridge 
to  allow  more  general  use.  I have 
thought  several  times  that  the 
facilities  and  perhaps  personnel 
of  VideoBrain  might  have  been 
acquired  by  somebody,  but  I 
have  no  idea  who  this  might  be 
or  even  if  it  happened.  Now  I am 
wondering  if  APF  or  Atari  might 
have  acquired  the  former 
VideoBrain  (or  indeed,  if  Exidy 
might  have  done  so,  since  the 
Atari  article  indicates  that  Exidy 
also  uses  plug-in  cartridges.) 

Does  somebody  at  onCom- 
puting  know  what  became  of 
VideoBrain?  Or,  if  it  simply  went 
out  of  business,  is  there  any  place 
that  I can  turn  for  information, 
supplies,  advice,  etc?  My  prin- 
cipal concern  at  first  would  be  for 
schematics  and  the  APL/S  car- 
tridge. Other  than  that,  I would 
appreciate  anything  that  is 
helpful  in  connection  with  the 
machine. 

William  C Schumacher 
1724  Lark  Ln,  Willowdale 
Cherry  Hill  NJ  08003 


To  the  best  of  our  knowledge,  the 
VideoBrain  Computer  Company  did 
go  out  of  business  with  no  other 
company  picking  up  their  product. 
This  is  why  the  VideoBrain  com- 
puter you  bought  was  sold  at  such  a 
low  price— the  same  computer  had 
been  sold  with  cartridges  available 
at  a somewhat  higher  price  until  the 
supply  of  cartridges  ran  out.  The 
Exidy,  APF,  Atari,  and  Texas  In- 
struments computers  all  use  pro- 
gram cartridges  containing  read- 
only memory,  but  they  are  in  no 
way  compatible.  Your  best  bet  for 
cartridges  is  to  find  a dealer  who 
still  has  a few.  Anyone  having  infor- 
mation on  either  cartridges  or 
schematics  is  asked  to  write  to  Mr 
Schumacher  at  the  above  address. 

The  APL/S  language,  offered  with 
the  VideoBrain  computer,  is  sort  of 
a hybrid  of  APL  and  Pascal.  It  was 
described  in  a Languages  Forum 
article  'APL/S:  An  Alternative"  by 
Robert  G Brown  in  the  December 
1979  BYTE,  pages  88  thru  99.  . . . 
CM  ■ 


PASCAL/M: 

t~r — 


Sorcim's  software  delivers  all  the  advantages  of  PASCAL 
to  sophistication  of  application  - at  a price  you'd  expect 

the  features  are  as  impressive  as  the  price: 


• Totally  CP/M*  compatible  (for  8080  or  Z80  basec 

• Built-in  error  checking 

• Console  cursor  controls  for  word-processing  lik 

• Extensions  chosen  for  compatibility  with  other 

• Complete  random  file  and  longer  integer  (32  b 

• Case  statement  includes  otherwise  clause 

• Full  Wirth  implementation 

• All  I/O  totally  compatible  with  CP/M  file  structi 

• Special  version  available  for  Z80  + 9511  math  c 

• Optional  updating  service  protects  your  investr 

• Runs  under  both  CP/M  1.4  and  2.2 

• Full  access  to  CP/M  data  files  written  in  other  I, 

• Assembly  code  external  support  for  added  flex 

Still  need  convincing?  The  90  page  manual  is  av 
tells  all  about  PASCAL/M's  implementation.  Need 
Wirth's  definitive  book  on  PASCAL  is  $7.90.  You 
again! 
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The 

Lawrence  Hall 
of  Science 


Teaching  Personal  Computing  in 
the  Hills  of  Berkeley 

by  Chris  Morgan 


Fifteen  Apples,  thirty  Com- 
modore  PETs,  and  twenty  Atari 
800  personal  computers. 

It's  the  kind  of  computer  power 
most  schools  dream  of,  but  at  the 
Lawrence  Hall  of  Science  in 
Berkeley,  Californiaf  it's  business 
as  usual. 

Thousands  of  students  [grades 
K thru  12)  and  teachers  come 
each  year  to  the  Lawrence 
Hall—a  nonprofit  learning  center 
affiliated  with  the  University  of 
California— to  get  hands-on  ex- 
perience with  personal  com- 
puters, and  to  admire  its  striking 
architecture  and  commanding 
view  of  San  Francisco  Bay. 

Namesake  of  Ernest  Lawrence 
(1901-1958),  the  Nobel  Laureate 
inventor  of  the  cyclotron  after 
whom  element  103  (Lawrencium) 
is  named,  the  Lawrence  Hail  of 
Science  is  a complete  science 
museum  with  exhibits  and  study 
programs  covering  the  spectrum 
of  biology,  physical  sciences,  and 
mathematics,  as  well  as  com- 
puters. 


At  left:  The  Lawrence  Hall  of  Science's 
striking  architecture  overlooking  San 
Francisco  Bay  from  the  Berkeley  hills , 

Inset:  A typical  computer  session  at  the 
Lawrence  Hall  reveals  the  excitement  in 
the  air.  Here  the  day's  lesson  involves 
individual  programming  on  Apple  com- 
puters. 


Computerized  Nutritional  and 
Life  Span  Analyses 

In  fact,  computers  are 
everywhere  at  the  Lawrence  Hall. 
During  a recent  visit  there,  I 
stopped  in  the  cafeteria  for  a 
quick  snack,  only  to  find  a Com- 
modore PET  computer  surround- 
ed by  a dozen  sixth  graders  hav- 
ing their  lunches  nutritionally 
analyzed  by  a program  developed 
at  the  Hall.  To  use  it,  you  simply 
enter  a description  of  everything 
you  had  for  lunch,  and  the  com- 
puter obligingly  displays  the 
amounts  of  vitamins,  minerals, 
protein,  carbohydrates,  fat,  and 
calories  in  your  meal.  I hesitate 
to  reveal  my  caloric  total. 

Back  upstairs,  I tried  my  hand 
at  a variety  of  computer  games 
on  the  timesharing  terminals, 
then  proceeded  to  an  Apple  com- 
puter that  is  part  of  an  exhibit 
sponsored  by  the  American 
Cancer  Society.  Here  I was 
quizzed  about  the  amount  of  ex- 
ercise I did  every  day,  how  much 
I ate,  whether  I smoked,  and  if 
so,  how  much.  After  a thorough 
interrogation,  the  computer  an- 
nounced my  expected  life  span 
based  on  statistical  tables 
developed  by  the  Cancer  Society. 
This  type  of  personalized  ap- 
proach to  health  education  is 
dramatically  effective.  The 
Lawrence  Hall  is  planning  to 
send  a traveling  exhibit  about 
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cancer  around  the  state,  complete 
with  a personal  computer. 

The  many  classrooms  at  the 
Hall  serve  as  the  hub  of  its 
almost  endless  stream  of  daily  ac- 
tivity. If  students  can't  attend 
classes  for  any  reason,  the  Hall 
will  send  computers  to  them! 
Three  times  a week,  a van 
equipped  with  twelve  Apple 
computers  leaves  for  points  near 
and  far  in  the  state,  preaching  the 
computer  "gospel." 

Actually,  there  were  computers 
at  the  Lawrence  Hall  long  before 
personal  computers  appeared  on 
the  scene.  Seven  years  ago,  the 
computer  program  began  with  a 
timeshared  minicomputer  system 
whereby  computer  time  could  be 
leased  to  schools  via  telephone 
lines.  Ironically,  the  Hall  has 
since  lost  many  of  its  time- 
sharing customers  because  the 
schools  are  equipping  themselves 
with  individual  microcomputers. 
As  a result,  the  timesharing 
system  is  being  converted  into  a 
word-processing  system  to  handle 
the  increasing  amount  of  paper- 
work at  the  center, 

I spent  an  afternoon  this  past 
spring  talking  with  Arthur 
Luehrmann,  Director  of  Com- 
puter Research  at  the  Lawrence 
Hall.  Luehrmann  is  a dynamic 
polymath,  equally  at  home  in  the 
areas  of  physics,  chemistry,  and 


At  left  top:  Inside  the  science  exhibit 
halt  at  the  Lawrence  Hall  of  Science . 

Center:  Are  you  eating  the  right  foods? 
Kids  at  the  Lawrence  Hall  can  find  out 
with  this  clever  nutrition  program 
located  in  the  cafeteria.  You  type  in 
what  you  had  for  lunch , and  the  Com* 
modore  PET  computer  gives  you  a com- 
plete analysis  of  vitamins , minerals,  and 
calories. 

Bottom:  Playing  games  on  the 
timeshare  terminals. 
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Above:  This  American  Cancer  Society -sponsored  computer  exhibit  calculates 
your  estimated  life  expectancy  based  on  information  you  type  in. 


computer  science.  His  multiple 
interests  are  reflected  in  the 
diversity  and  quality  of  the  Hall's 
computer  course  offerings— there 
are  over  eighty  different  com- 
puter classes  in  the  summer 
alone,  filled  well  in  advance  by 
eager  students  and  teachers  from 
all  over  the  state.  California  has 
traditionally  led  the  way  in  in- 
troducing personal  computers  in- 
to secondary  schools,  due  in  large 
part  to  the  Lawrence  Hall's  sup- 
port of  the  exploding  personal- 
computer  field. 


Thousands  of 
students  and 
teachers  annually 
flock  to  the 
Lawrence  Hall  for 
hands-on  personal 
computer 
experience. 


How  did  Arthur  Luehrmann,  a 
physicist,  get  interested  in  com- 
puters in  education?  As  it  turns 
out,  he  was  first  exposed  to  com- 
puters while  working  on  his 
thesis  as  a graduate  student  at  the 
University  of  Chicago.  "I  realized 
that  students  and  computers 
made  a nice  team  together,"  he 
said.  "I  became  more  interested 
in  the  student-computer  relation- 
ship than  in  physics,  and  I've 
been  involved  with  it  ever  since." 

Computerizing  the  Periodic 
Table 

One  of  Luehrmann's  major 
projects  of  late  is  designing 
microcomputer-controlled 
museum  exhibits.  The  computer 
is  used  for  two  purposes: 


• to  control  and  run  the  exhibit 

• to  carry  on  a dialog  with  the 
visitor,  offering  a variety  of  ac- 
tivities 

"The  trick,"  as  Luehrmann 
points  out,  "is  to  make  sure  that 
the  computer  acts  only  as  an 


agent  in  the  process,  and  does  not 
dominate  the  exhibit." 

A case  in  point  involves  the 
refurbishing  of  an  older  exhibit  at 
the  Hall— a huge  (12  by  20  foot!) 
display  case  representing  the 
periodic  table  of  the  elements.  In 
the  table's  original  incarnation, 


AT  BIRTH 
VWJ  HERE 
EXPECTED  TO 
UUE  FOR 


YEAR  OF  BIRTH 
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each  element  could  be  lit  from 
the  rear  by  a control  panel 
operated  by  a lecturer.  Several  in- 
teresting effects  could  be  ob- 
tained in  the  course  of  the  lec- 
ture. For  instance,  all  the  gases 
could  be  lit,  or  all  the  metals,  and 
so  on.  The  problem  was  that 


everything  hinged  on  the  lecturer. 
If  the  lecturer  was  not  available, 
or  if  he  or  she  did  not  want  to 
give  the  same  lecture  over  and 
over,  the  exhibit  would  lie  dor~ 
mant. 

Later,  another  attempt  was 
made  to  use  a videotape  of  the 


lecture  that  could  automatically 
cue  the  various  lights  on  the 
display.  Again,  this  was  not  effec- 
tive. Why?  'The  real  reason  is 
that  the  viewers  were  not  actively 
participating  in  the  action,"  said 
Luehrmann.  "So  we  added  a 
microcomputer  to  the  display, 
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and  gave  the  viewers  a chance  to 
get  involved."  Now  a visitor 
looks  at  the  video  screen  and  is 
given  a choice  of  up  to  a dozen 
activities  (the  rest  of  the  viewers 
can  "kibitz"  while  watching  the 
same  output  on  another  large  col- 
or video  screen  overhead]*  The 


viewer  can  choose  a game  called 
"What's  In?,"  in  which  case  the 
computer  asks,  "What's  in  air?" 
or  "What's  In  a rock?"  The  ap- 
propriate elements  present  in  the 
substance  are  then  flashed  on  the 
large  display. 

Another  game  is  "Which  Ones 


Are?"  Here  you're  asked  to  iden- 
tify all  the  heavy  metals,  or  all 
the  radioactive  metals,  etc.  Yet 
another  activity— by  far  the  most 
spectacular— is  called  "Heat  Up." 
In  this  simulation,  the  computer 
begins  with  the  entire  universe  at 
absolute  zero  temperature.  Slow- 
ly, the  temperature  displayed  on 
the  video  screen  rises  until  some 


Above  and  left:  The  intensity  level 
goes  up  even  when  you  re  playing 
games . 


of  the  elements  start  to  melt. 
Whenever  an  element  melts,  its 
light  goes  on.  When  an  element 
starts  to  gasify,  its  light  begins 
blinking,  until  eventually  all  the 
lights  are  blinking  like  a huge 
Christmas  tree. 

Such  a display  of  pyrotechnics 
is  sure  to  grab  the  attention  of 
even  the  most  blase  museum- 
goer,  "The  periodic  table  is  not 
just  a conventional  list,"  says 
Luehrmann.  "It  has  structure.  We 
don't  want  to  teach  structure;  we 
want  people  to  discover  it  for 
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At  right:  The  entire  family  gets  into  the 
act. 

Far  right:  The  Lawrence  HalTs  com* 
puter  shuttle  brings  personal  computers 
to  children  around  the  state  who  cannot 
visit  in  person. 


m 
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At  left:  Even  broken  ankles  don't  keep 
fledgling  programmers  home. 


themselves.  One  way  to  do  that  is 
to  create  an  interactive  exhibit 
that  asks  you  questions,'" 

The  major  philosophy  of  the 
Lawrence  Hall's  computer  center 
is  twofold.  On  one  hand,  the 
study  of  computers— or  com- 
puting—is  valid,  and  will  become 
increasingly  more  important  as 
our  society  becomes  more  depen- 
dent on  computers.  On  the  other 
hand,  the  use  of  computers  as 
tools  to  teach  other  disciplines  is 
equally  valid. 

I sat  in  on  a typical  computer 
class,  consisting  of  twelve  sixth- 
graders.  The  goal  of  the  class  was 
to  teach  the  students  how  to 
calculate  a mathematical  average, 
in  this  case,  the  average  height  of 
the  class.  Several  interesting 
techniques  were  used 
simultaneously  to  get  the  instruc- 
tional points  across.  First,  an  ac- 
curate measurement  of  each  stu- 
dent's height  was  made  (thus  il- 
lustrating the  proper  use  of  a 
ruler).  The  heights  were  then 
tabulated  on  the  blackboard,  and 
the  concept  of  '"average"  ex- 
plained. The  students  were  asked 
to  write  programs  in  BASIC  that 
would  automatically  calculate  the 
average.  By  the  end  of  the  class, 
most  of  the  students  had  succeed- 
ed in  writing  working  programs, 
and  in  the  process  had  learned 
many  of  the  basic  points  of  pro- 
gramming, including  data  han- 
dling and  looping. 

Computer  Awareness 

In  an  article  called  "Computer 
Illiteracy— A National  Crisis  and  a 
Solution  For  It"  (July  1980  BYTE , 
page  96],  Arthur  Luehrmann 
wrote; 

While  computer  awareness  can 

be  arrived  at  by  means  of 

books,  lectures,  films,  and 


television  shows,  computer 
literacy  can  be  reached  only  by 
practice.  Therefore,  if  schools 
are  to  provide  students  with 
basic  computer  literacy,  they 
must  give  each  student  many 
"laboratory  hours"  at  the 
keyboard  of  an  interactive 
computer  system. 


Arthur  Luehrmann’s 
hope  is  that  some- 
day the  Lawrence 
Hall  of  Science  will 
be  just  one  of 
thousands  of 
creative  computer 
learning  centers. 


The  Lawrence  Hall  of  Science 
strikes  me  as  being  the  best  ex- 
ample in  this  country  of  what  a 
true  computer  curriculum  can  be. 
It  begins  to  approach  the  ideal 
situation  imagined  by  MIT  com- 
puter educator  Seymour  Papert, 
He  hypothesizes  a learning  en- 
vironment called  "Mathland"  in 
which  the  student  learns  the  con- 
cepts of  mathematics  and  logic 
easily  and  naturally  because  the 
framework  of  the  classroom  is 
designed  with  understanding  and 
intellectual  excitement  in  mind. 
Arthur  Luehrmann's  hope  is  that 
someday  the  Lawrence  Hall  of 
Science  will  be  just  one  of 
thousands  of  creative  computer 
learning  centers  around  the 
world. 

One  thing  is  for  sure;  the  kids 
attending  the  classes  at  the 
Lawrence  Hall  are  counting  on 

it.H 
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An 
Apple 
in  the 
Oil  Field 

Computer  Power 
Where  You 
Need  It 
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by  Phil  Roybal 


After  two  years  in  the  personal- 
computer  business,  I thought  I 
had  heard  of  most  applications. 
But  one  that  had  not  occurred  to 
me  is  the  automatic  monitoring  of 
an  ocean-based  oil  rig.  To  under- 
stand this  fascinating  application, 
join  me  aboard  a jet  helicopter  as 


we  fly  south  of  New  Orleans,  a 
hundred  miles  into  the  Gulf  of 
Mexico. 

The  first  thing  that  strikes  us 
out  here  is  the  scale  of  things.  We 
hover  over  a drilling  platform 
(above]  700  feet  long,  its  derrick 
is  taller  than  a ten-story  building. 
And  it  supports  a block  and 
tackle  as  big  as  a Sherman  tank. 
Now  we  land  at  this  Occidental 
Petroleum  drilling  site.  We  are  on 


Transworld  61,  the  largest 
semisubmersible  oil  rig  in  the 
world. 

Size  of  the  Job 

Gasoline  is  expensive,  in  part 
because  finding  it  is  such  a hard, 
dirty  job.  Roughnecks  on  this 
Louisiana  rig  work  12-hour  shifts 
under  the  hot,  southern  sun  in 
the  slime  and  mud  of  the  drilling 
floor.  They  wrestle  with  drill 
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Photo  2:  The  drilling  floor  is  usually  where  the  action  is . These  roughnecks  are 
coupling  on  another  30  feet  of  drill  pipe  as  the  drilling  progresses.  The  pipes  weigh 
3000  pounds  each. 


pipes  (photo  2)  weighing  3000 
pounds  apiece,  muscling  them  in- 
to position.  They  are  tough 
people. 

Drilling  equipment  is  enor- 
mous, This  rig  supports  3.5 
million  pounds  of  drill  pipe  hang- 
ing down  into  the  ocean  floor. 
Giant  pulleys  make  up  a block 
and  tackle  system  to  raise  and 
lower  that  pipe.  Every  day  or  two 
it  must  be  pulled  up  to  insert 
smaller  drill  heads  and  casings  as 
the  shaft  goes  further  into  the 
ocean  floor. 

Think  of  it.  Three  miles  of  pipe 
at  100  pounds  per  foot  must  be 
raised  and  lowered  again  and 
again.  Time  out  here  is  worth 
$3000  an  hour,  and  every  hour 
spent  pulling  up  pipe  is  an  hour 
you  do  not  spend  drilling. 

Dangers  of  the  Job 

Finally,  drilling  is  a dangerous 


job.  In  photo  3 is  shown  a 
Christmas  tree.  This  is  the  driller's 
life  insurance.  The  Christmas  tree 
sits  on  top  of  the  well  to  prevent 
a blowout  (an  uncontrolled  well 
eruption]. 

Picture  those  forces  under  the 
ground.  Pressure  3 miles  down  is 

10.000  thru  20,000  psi  (pounds 
per  square  inch].  That  energy  is 
contained  by  the  weight  of  the 
mud  in  the  drilling  column: 
perhaps  a million  pounds  or 
more.  As  a crew  drills  down  into 
the  ground,  sometimes  they  will 
hit  a high-pressure  gas  pocket. 
The  column  of  mud  containing 
the  gas  moves  up  and  spills  a 
little  under  this  enormous  force. 
Suddenly,  instead  of  weighing  a 
million  pounds,  it  weighs  only 

900.000  pounds.  Now  it  moves 
further  up  under  the  relentless 
pressure.  Soon  there  is  a bubble 
expanding  up  the  shaft  like  the 


gas  behind  a rifle  shell.  It  pushes 
rocks,  mud,  and  water  in  front  of 
it.  When  it  clears  the  surface  it 
threatens  the  environment;  the 
rig,  and  the  men  who  run  it. 

The  Christmas  tree  is  there  to 
shut  off  that  well.  Usually  it 
works.  But  sometimes  it  does  not, 
and  there  is  an  undersea  oil  leak. 
A blowout.  The  only  way  to  fix  it 
is  to  start  over  someplace  else, 
drilling  down  to  relieve  the 
pressure. 

New  Drilling  Technology 

Drillers  use  some  old 
technology.  Much  of  it  dates  back 
to  the  days  of  shallow  wells  and 
slow  drilling.  But  today  the  wells 


Photo  3:  A Christmas  tree  can  prevent 
a blowout.  This  large  structure  is  de- 
signed for  undersea  installation  at  the 
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are  2 to  3 miles  deep,  and  the 
drilling  has  to  go  rapidly  to  make 
them  pay.  So  modern  technology 
is  replacing  the  old  on  the  oil  rig, 
making  drilling  faster  and  safer 
than  ever  before. 

On  many  rigs  in  the  Gulf  of 
Mexico,  there  is  a little  blue 
trailer.  This  mobile  laboratory 
monitors  the  action  around  and 
under  the  platform  (photo  4).  The 
instrumentation  is  produced  by  a 
company  called  Geotec  of  New 
Orleans,  Louisiana.  They  are  an 
Apple  customer,  and  this  is  really 
their  story.  I was  fortunate 
enough  to  visit  the  rig  as  their 
guest. 


wellhead  Its  job  is  to  close  the  drill  Photo  4:  Geotec  fs  trailer  is  the  nerve  center  This  mobile  laboratory  houses  both 

shaft  in  tke  event  of  a blowout.  ^ e computer  and  the  analytical  instruments  which  feed  it.  Information  from 

throughout  the  rig  flows  into  it . 
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Personal  Computer  Monitors 
Drilling 

Geotec  has  applied  the  power 
of  personal  computers  to  the  task 
of  collecting  and  analyzing  drill- 
ing data.  They  started  by  placing 
instruments  and  sensors 
throughout  the  rig.  Then  they 
brought  the  information  to  a cen- 
tral point  where  the  computer 
could  evaluate  it.  The  first  thing 
they  measured  was  mud. 

Drillers  use  mud  to  power  their 
drills  and  to  flush  the  chips  from 
the  drill  shaft.  They  pump  the 
mud  down  at  about  2800  psl , and 
it  rotates  a drill  bit  at  the  bottom. 
They  use  mud  pumps  as  big  as 
locomotive  engines.  Geotec  out- 
fitted the  mud  pumps  with  sen- 
sors (photo  5)  that  monitor  flow 
rater  mud  temperature,  and  den- 
sity. 


Photo  5:  These  colossal  mud  pumps 
force  mud  into  the  shaft  under  great 
pressure  to  power  the  drilling  too! , 
Geotec  instruments  monitor  the  mud 
flow. 

Next,  the  company  equipped 
the  computer  to  monitor  drilling 
pressure.  The  force  on  the  drill- 
ing tool  is  typically  25,000  to 
100,000  pounds,  and  it  is  critical. 
Too  much  pressure  will  destroy 
the  drill;  too  little  pressure  means 
the  drill  will  not  cut. 


Geotec  has  applied  the 
power  of  personal  com- 
puters to  the  task  of 
collecting  and  analyzing 
drilling  data. 


The  driller  must  balance  a 
million  pounds  of  drill  pipe  to 
within  a few  thousand  pounds. 
While  he  once  had  to  do  it 
manually  with  mechanical  in- 
struments, he  now  depends  on  a 
computer's  tireless  monitors  to 
balance  the  load  continuously  and 
precisely. 

There  are  also  electronic  eyes 
(photo  6)  within  the  laboratory 
itself:  gas-liquid  chromatographs, 
pH  meters,  and  ion  measuring 
devices.  These  instruments  keep 
continuous  tabs  on  the  health  of 
the  drilling  operation. 

New  Safety  Margin 

But  not  all  data  comes  from  the 


surface.  Geotec  has  also  created  a 
down-hole  tool.  This  instrument 
sits  behind  the  drill  bit, 
thousands  of  feet  under  the  ocean 
surface.  It  monitors  conditions  at 
the  drill  head  to  detect  dangerous 
pressures  as  soon  as  they  are  en- 
countered. 

As  I watched,  the  drill  crew  hit 
a gas  pocket  at  about  4300  feet. 
The  computer  registered  instantly 
that  we  hit  it  and  what  the 
pressure  was.  The  information 
was  called  down  to  the  drilling 
floor.  The  system  quickly  deter- 
mined that  the  extra  pressure 
could  be  contained,  so  it  was  safe 
to  continue.  In  minutes,  the  crew 
was  drilling  again.  Without  the 
down-hole  tool  they  might  have 
missed  the  initial  indications,  or 
have  had  to  do  lengthy  calcula- 
tions before  they  could  resume 
drilling. 

Another  thing  the  down-hole 
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Photo  6:  Inside  Geotec's  laboratory  trailer  are  the  traditional  analytical  in- 
struments, But  this  equipment  feeds  a continuous  stream  of  data  to  the  Apple  com- 
puter for  comparison,  formatting,  and  evaluation. 
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Beautiful  “Computer  Chess”  Reproduction — only  $4.95! 
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postage  and  handling. 
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tool  does  is  keep  track  of  where 
the  drill  is.  Drill  shafts  rarely  go 
straight  down,  so  drillers  must 
take  care  to  drill  in  the  right 
direction.  The  tool  allows  the 
computer  to  continuously  track 
the  drill  head  in  three  dimen- 
sions. 

Disguised  Apple  Evaluates  and 
Reports 

Information  from  all  these 
devices  now  flows  directly  into 
the  Apple  II  computer  for  evalua- 
tion, The  computer  digests  it  to 
prepare  a morning  report  that  the 
drill  foreman  sends  to  Occidental 
Petroleum  in  Houston  each  day. 
Without  that  data  from  Geotec's 
specialized  instrumentsr  wells 
like  the  one  I saw  could  not  be 
drilled. 

You  might  not  recognize  the 
Apple  on  this  oil  rig.  Geotec  has 
exchanged  its  familiar  beige  case 
for  a rugged  metal  console  (photo 
7).  But  inside,  there  is  an  Apple 
and  very  little  else.  Since  most 
measurements  are  made  directly 
by  the  computer  using  its  built-in 
analog  inputs,  Geotec  had  only  to 
add  an  Applesoft  language  card,  a 
printer  controller,  a real-time 
clock,  and  an  interface  to  some  of 
the  specialized  lab  instruments. 
Then  they  were  off  and  running! 

Reliability  Under  Adverse 
Conditions 

Geotec  originally  chose  an  Ap- 
ple IIr  as  opposed  to  building 
something  from  scratch,  because 
it  was  the  quickest  way  to  a com- 
plete system.  They  keep  using  it 
because  of  reliability.  Of  course, 
a personal  computer  is  a good, 
low-cost  controller.  But  on  an  oil 
rig,  cost  is  not  a problem. 
Downtime  is.  The  system  runs 
twenty-four  hours  a day,  as  does 


Photo  7:  Geotec 's  system  is  an  Apple  in  disguise.  Their  packaging  protects 
the  Apple's  electronics  and  provides  a compact  mounting  for  a disk  drive 
and  video  monitor. 


the  oil  rig.  If  the  hardware  fails  at 
3:00  AM,  someone  at  Geotec  can 
expect  a phone  call,  followed  by 
a helicopter  landing  on  his  front 
lawn.  So  reliability  is  a major 
concern. 

But  dependable  performance 
can  be  hard  to  come  by  out  in  the 
Gulf.  The  environment  equip- 
ment must  face  on  an  oil  rig  is 
quite  hostile.  Sometimes  the 
power  is  60  Hz  and  sometimes  it 
is  not.  Line  voltage  can  vary  by 
plus  or  minus  twenty  volts.  Out 
there,  minicomputers  tend  to  die. 
Geotec  hoped  that  the  Apple  IIrs 
special  switching-type  power  sup- 
ply would  be  more  resistant  to 
power  problems. 

The  results  have  been  im- 
pressive, So  far  twenty -one  rigs 
have  been  equipped  with  these 
systems.  The  systems  run  twenty- 
four  hours  a day,  seven  days  a 
week.  They  stop  only  when  rig 
power  is  shut  down.  There  has 
been  only  one  failure  in  fifteen 
months  of  operation. 

A week  before  my  visit  there 
was  a hurricane  in  the  Gulf.  Dur- 
ing such  heavy  weather,  drillers 
shut  down  the  rig,  take  the  peo- 
ple off,  go  back  to  Houston,  and 
cross  their  fingers.  Then  they 
wonder  what  is  happening  to 
their  rig  in  the  storm.  When  the 
weather  blows  over  they  go  out, 
hose  off  the  mess,  and  start 
things  up  again.  But  this  time, 
they  left  the  computer  and  in- 
struments on,  connected  to 
battery  power  and  a telemetry 
link.  While  the  hurricane  raged, 


engineers  in  Houston  could  watch 
the  stresses  and  strains  on  the  rig. 
It  was  a first  and  it  added  an  im- 
portant new  tool  for  disaster  con- 
trol to  the  oil  man's  arsenal. 

New  Engineering  Potential 

Oil-rig  monitoring  is  a personal- 
computer  application  that  not 
many  would  think  of,  but  Geotec 
did.  Its  implementation  reflects  a 
new  engineering  approach  to 
microcomputers.  These  small 
systems  are  basic  building  blocks, 
just  like  fractional- horsepower 
electric  motors.  You  can  treat 
them  as  black  boxes,  with  a 
transfer  function  that  you  deter- 
mine by  a program.  What  goes  on 
in  the  middle  really  does  not  mat- 
ter much  as  long  as  you  get  the 
function  you  want,  reliably  and 
at  the  right  price. 

As  we  look  at  these  components , 
bear  in  mind  that  they  now  have 
gained  the  traditional  component 
advantage  of  a mass-production 
economy.  Personal-computer  ven- 
dors are  beginning  to  sell  into 
consumer  markets  where  the 
volumes  are  huge.  If  we  look  at 
microcomputers  that  way,  as  a 
component  for  the  toolkit,  we 
may  find  that  speedy  develop- 
ment, flexibility,  and  reliability 
are  the  pleasant  benefits  of  hav- 
ing computer  power  where  it  is 
needed 
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The  Texas 
Instruments  99/4 
Personal 
Computer 

by  Chris  Morgan 


The  TI  99/4,  Texas  Instruments' 
first  foray  into  personal  com- 
puting, was  announced  in  June 
1979.  It  combines  some  very 
clever  features  and  some 
frustrating  features  in  one  tantaliz- 
ing package.  The  feeling  I get  from 
working  with  this  machine  is  one 
of  great  promise— after  all,  it  was 
designed  by  the  same  company 
that  introduced  Speak  & Spell— an 
undeniable  engineering  triumph  in 
anyone's  book.  That  the  99/4  does 
not  always  deliver  on  this  promise 
may  or  may  not  be  relevant  to  you. 
This  depends  on  whether  you  are 
an  inveterate  computer  "hacker," 
or  a more  casual  beginner  looking 
for  a personal  computer  that  can 
double  as  a sophisticated  video 
game.  I'll  discuss  the  pros  and  cons 
of  the  99/4  later  in  this  review. 
First,  I'll  describe  the  features  of 
the  machine  and  its  accessories. 


Features  of  the  TI  99/4 

The  TI  99/4  comes  with  16  K 
bytes  of  programmable  memory, 
26  K bytes  of  read-only  memory,  a 
built-in  keyboard,  and  a plug-in 
slot  for  Solid  State  Command 
Modules  (containing  programs  in 
up  to  30  K bytes  of  read-only 
memory  per  module).  The  basic 
99/4  chassis  is  shown  in  photo  1. 


The  Command  Module  slot  is  in 
the  upper  right-hand  corner.  The 
basic  unit  retails  for  $950.  It  con- 
nects to  a color  video  monitor  (an 
excellent  one  with  a 13-inch 
diagonal-measure  screen  is 
available  from  TI  for  $450— it's 
made  by  Zenith).  Alternatively,  an 
RF  (radio  frequency)  modulator 
can  be  purchased  for  $75,  enabling 
the  99/4  to  be  attached  to  a regular 
color  television.  The  99/4  displays 
text  on  24  lines,  each  of  which  con- 
tains 32  characters.  In  graphics 
mode,  up  to  fifteen  different  colors 
can  be  displayed,  with  a resolution 
of  192  by  256  points.  The  99/4  also 
features  a built-in  speaker  that  can 
produce  three-note  chords  over  a 
five-octave  range.  The  99/4  is  one 
of  the  few  personal  computers  that 
can  produce  a decent  chord  on 
pitch  (at  least  to  these  earsl). 

As  far  as  built-in  software  goes, 
the  TI  99/4  offers  a floating-point 
BASIC  package  (floating-point 
arithmetic  is  useful  for  scientific 
calculations)  called  TI  BASIC.  It  is 
not  compatible  with  most  other 
BASIC  packages.  Users  cannot 
program  the  99/4  in  assembly 
language.  (Incidentally,  the  99/4 
uses  a 16-bit  microprocessor,  the 
9900,  designed  and  manufactured 
by  Texas  Instruments).  The 
operating  system  (ie:  that  part  of 
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Photo  by  Pay!  Perry, 


the  built-in  software  that  controls 
all  the  functions  of  the  computer) 
is  not  accessible  to  the  user,  either. 

The  99/4  allows  users  to  plug  in 
their  own  cassette- tape  recorders 
to  enter  and  record  programs. 
Each  unit  comes  with  three  ex- 
planatory books  that  cover  the 
workings  of  the  unit  in  great  detail 
and  with  an  eye  to  the  beginner. 

Peripheral  Devices 

A wide  range  of  optional  add-ons 
is  available  for  the  99/4.  A $399 
thermal  dot-matrix  printer  prints 
up  to  32  characters  per  line  on 
SVz-inch-wide  thermal  paper.  The 
Model  PHP1600  modem 
(modulator/demodulator)  is  actual- 
ly a Novation  Cat  modem  that 


The  99/4  is  one  of 
the  few  personal 
computers  that  can 
produce  a decent 
chord  on  pitch. 


allows  you  to  send  and  receive 
data  over  the  telephone.  For  an  ad- 
ditional $44.95,  the  terminal 
emulator  lets  you  use  remote  data 
services  such  as  The  Source  or 
MicroNet  to  receive  wire-service 
news  reports  on  your  video  screen, 
as  well  as  a host  of  other  services. 
If  you  want  a 5-inch  floppy-disk 
drive,  the  Disk  Memory  Drive 
costs  $499,95;  the  disk  controller 
costs  $299.95,  and  can  handle  up 
to  three  drives.  Storage  capacity  is 
90  K bytes  per  disk. 

An  RS-232C  serial  port  is 
available  for  $224.95,  to  allow  the 


connection  of  a printer  or  other 
serial  devices. 

All  of  the  peripherals  plug 
together  in  a row  reminiscent  of  a 
freight  train  going  across  your  desk 
—a  potential  problem  if  your  desk 
space  is  limited. 

Speech  Synthesis 

The  biggest  selling  feature  of  the 
99/4  for  me  is  the  $150  Solid  State 
Speech  Synthesizer.  This  is  essen- 
tially a big  brother  to  the  Speak  & 
Spell,  but  with  the  capability  to  be 
programmed  in  BASIC,  Enterpris- 
ing programmers  caR  easily  create 
entire  sentences  from  the  syn- 
thesizer' s several-hundred-word 
vocabulary,  as  I did  during  a re- 
cent demonstration  at  the  Con- 
sumer Electronics  Show.  The 
quality  of  the  synthesized  voice  is 
flat  and  uninflected,  but  it  is  far 
more  intelligible  than  most  of  the 
other  speech  synthesizers  on  the 
market.  By  slightly  adjusting  the 
generating  program,  you  can  add 
pauses  between  words. 

The  extra  dimension  of  speech 
livens  up  even  the  simplest  pro- 
grams, as  I discovered  in  the  case 
of  a program  designed  to  teach 
young  children  about  words.  The 
child  using  the  program  is  audibly 
prompted  to  pick  out  a particular 
word  in  a sentence  displayed  on 
the  screen.  If  the  correct  answer  is 
given,  an  elephant  dances  across 
the  screen  to  a tune  generated  by 
the  computer. 

Software 

I believe  that  the  99/4  is 
ultimately  going  to  stand  or  fall  on 
the  quality  of  its  software.  Milton 
Bradley  has  created  for  the  99/4  a 
series  of  four  games  called  the 
Gamevision  series.  It  includes 
Yahtzee,  Connect  Four,  Hangman, 
and  ZeroZap.  I have  had  some 
limited  exposure  to  the  first  two 


Photo  2:  Joystick  for  the  99/4 , and  a sample  Solid  State  Command  Module , a plug-in 
program  module  that  stores  a program  in  a read-only  memory , 
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mentioned;  they  seem  to  be  well 
thought-out,  with  good  color 
graphics,  although  they're  not 
quite  my  cup  of  tea. 

I was  impressed  by  the  Early 
Learning  Fun  program  cartridge.  I 
showed  it  to  a specialist  in 
preschool  learning,  who  thought  it 
was  excellent.  Citing  its  bright 
color  graphics  and  positive  rein- 
forcement through  sound  and 
movement,  she  said  it  would  easily 
hold  the  attention  of  children  in  its 
intended  age  range  of  three  to  six 
years.  The  program  offers  a series 
of  learning  activities  involving 
number  and  letter  recognition, 
counting,  sorting,  and  the  alphabet 
—as  well  as  first  computer  skills. 
The  program  is  essentially  a 
cleverly  disguised  series  of 
multiple-choice  questions— not 
one  of  my  favorite  teaching 
methods.  In  this  case,  though, 
there's  enough  action  on  the 


The  biggest  selling 
feature  for  me  is  the 
solid  state  speech 
Synthesizer. 


screen  and  sound  from  the  speaker 
to  captivate  preschoolers. 
Although  the  program  is  specifical- 
ly designed  for  three-  to  six-year- 
olds,  we  decided  to  try  it  on  a cou- 
ple of  eight-year-olds.  Sure 
enough,  they  lost  interest  after  five 
minutes.  This  only  points  up  the 
fact  that  any  educational  material, 
whether  it  is  presented  on  a com- 
puter or  not,  must  be  well  suited  to 
its  intended  audience. 

Another  novel  use  of  the  per- 
sonal computer  is  a program  called 
Physical  Fitness,  which  gives  a 
thorough  description  of  a series  of 
exercises.  It  then  acts  as  your 
"coach,"  putting  you  through  a 
ten-minute  routine,  involving 
dozens  of  exercises  such  as  jump- 


ing jacks  and  knee  bends,  by 
flashing  instructions  and  simple 
diagrams  on  the  screen  along  with 
sound  effects  to  help  you  keep 
time.  It's  a clever  way  to  help  you 
do  your  full  allotment  of  exercises. 
And  since  the  computer  randomly 
changes  the  sequence  of  exercises, 
you're  always  on  your  toes.  Very 
enjoyable. 

All  told,  there  were  about  twen- 
ty program  modules  available  for 
the  99/4  at  the  time  of  this  writing, 
only  a few  of  which  I was  able  to 
audition  in  detail.  In  a recent  issue 
of  Boston  Computer  Update  (an  ex- 
cellent magazine  put  out  by  the 
Boston  Computer  Society,  17 
Chestnut  St,  Boston  MA  02108), 
Roger  Alan  Jones  pointed  out  some 
inconsistencies  in  some  of  the 
educational  modules.  The  Number 
Magic  module,  for  instance,  begins 
with  a simple  J 'flash  card"  exer- 
cise in  which  the  student  tries  to 
solve  a mathematical  problem 
posed  on  the  screen  within  a given 
time  limit.  The  program  begins 
with  simple  single-digit  problems, 
but  then  quickly  graduates  to  such 
tricky  problems  as  dividing  162  by 
27  in  fifteen  seconds.  Such  prob- 
lems will  surely  be  ironed  out  in 
time.  The  high  quality  of  many  of 
the  programs  is  evident,  even  if 
they  fall  short  in  some  details. 

Some  Reservations 

What  don't  I like  about  the  99/4? 
For  one  thing,  the  keyboard.  As 
you  quickly  discover,  the  99/4's 
keyboard  is  sufficiently  different 
from  a standard  typewriter 
keyboard  that  you  will  probably 
be  frustrated  in  your  attempts  to 
touch-type.  The  lower  right-hand 
key,  normally  a shift  key  on  the 
typewriter,  is  the  ENTER  key  on 
the  99/4.  The  spacing  on  the 
keyboard  is  awkward  and  can  lead 
to  errors.  The  99/4  is  also  an  upper- 


Photo  3:  The  Texas  Instruments  store  in  Dallast  Texas.  It  is  one  of  a small  group  of 
such  stores  across  the  country  where  TI  products  are  sold.  More  stores  are  planned . 
The  TI  99/4  is  being  marketed  in  large  department  stores  such  as  Macy's  in  New  York 
City , and  in  a wide  variety  of  locations  around  the  country. 
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case  only  machine,  a limitation  for 
any  kind  of  word  processing. 

TI  BASIC  has  some  limitations, 
too.  What  the  99/4  really  needs  is 
an  Extended  BASIC  package  along 
the  lines  of  Microsoft  BASIC.  So 
many  programs  are  written  in 
some  form  of  Microsoft  Extended 
BASIC  these  days  that  it  is 
frustrating  to  be  without  it.  Also, 
the  inability  to  program  in 
assembly  language  on  the  99/4  will 
make  many  dyed-in-the-wool  com- 
puter fans  think  twice  before  buy- 
ing a machine  without  this 
capability.  TI  is  expected  to  release 
an  Extended  BASIC  package 
sometime  this  fall,  and  I've  heard 
talk  that  there  might  be  at  least 


The  99/4  was  in- 
tended to  fit  the 
needs  of  the 
newcomer  who  is 
more  involved  with 
interesting  applica- 
tions than  with 
serious  program- 
ming. At  this  level,  it 
works. 

some  limited  access  to  the 
assembly-language  level  in  the 
future. 

To  be  fair  to  Texas  Instruments, 
the  99/4  was  never  really  intended 
to  be  a "hacker's  dream,"  but 
rather  to  fit  the  needs  of  the 
newcomer  to  personal  computing 
who  is  more  involved  with  in- 
teresting applications  than  with 
serious  programming.  At  this 
level,  it  works.  But  in  order  to  be  a 
real  tool  for  teaching  the  creative 


art  of  programming,  the  99/4  needs 
some  ergonomic  rethinking. 
Rumor  has  it  that  Texas 
Instruments  is  redesigning  the  99/4 
keyboard,  but  don't  expect  this  up- 
date for  some  time  yet. 

The  99/4  does  many  things  well. 
Whether  or  not  it  can  compete 
with  the  Apple  II  and  Atari  800 
(which  are  in  the  same  price  range) 
is  the  crucial  question.  The  sheer 
amount  of  good  software  presently 
available  for  the  latter  two 
machines  is  a tough  act  to  follow. 
It  will  be  interesting  to  watch  the 
three  machines  battle  it  out  over 
the  coming  year.  But  in  the  mean- 
time, don't  underestimate  TI's 
staying  power.* 
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Introduction  to  Pascal  by  Jim 

Welsh  and  John  Elder,  Prentice-Hall 
International,  1979,  282  pages,  soft- 
cover,  $14.95 

Review  by:  Paul  L Rogers 

Mr  Welsh  and  Mr  Elder  have 
produced  an  introductory  book 
on  Pascal  that  is  easy  to  read  and 
understand.  Throughout  the 
book,  many  examples  are  used  to 
illustrate  each  point.  Also  includ- 
ed are  seventeen  example  pro- 
grams, each  illustrating  an  impor- 
tant feature  of  the  language.  Each 
major  topic  is  described  in  its 
own  chapter,  which  leads  to  a 
book  that  is  superior  in  organiza- 
tion. 

In  the  first  chapter,  the  authors 
introduce  several  basic  concepts. 
The  first  section  describes  a 
typical  computer  and  its  major 
components.  Following  this  brief 
discussion  of  hardware,  the  pro- 
cess of  writing  and  execution  of 
programs  is  examined.  Finally, 
three  important  programming  ob- 
jectives—correctness,  clarity,  and 
efficiency— are  presented. 

The  second  chapter  deals  with 
the  basic  syntax  of  Pascal.  An  ex- 
tended BNF  (Backus-Naur  form) 
nomenclature  is  introduced 
which  is  used  to  describe  Pascal 
throughout  the  remainder  of  the 
book.  Also  introduced  are  special 
symbols,  numbers,  identifiers, 
strings,  and  comments.  At  this 
point,  the  basic  structure  of  a 
Pascal  program  is  described. 

Data  types  are  the  subject  of 
the  third  chapter.  The  four  basic 
data  types:  integer,  real, 
character,  and  boolean  are  in- 
troduced. The  authors  also  pre- 
sent the  enumeration  and 
subrange  types.  The  last  portion 
of  the  chapter  gives  the  syntax 
for  constant  and  type  definitions 
and  variable  declarations. 


Book 

Review 


The  fourth  chapter  is  devoted 
to  introducing  the  syntax  for  ex- 
pressions and  the  assignment 
statement.  Many  examples  are 
employed  to  clarify  the  material. 

The  topic  of  input  and  output  is 
treated  in  the  next  chapter.  The 
predefined  procedures  read, 
readln,  write,  writeln,  and 
page  are  presented.  Additionally, 
the  predefined  functions  eof  and 
eoln  are  described.  The  format- 
ting features  of  the  write  and 
writeln  procedures  are  also 
demonstrated  in  this  chapter. 

Chapter  six  deals  with  the  basic 
control  structures  available  in 
Pascal.  The  authors  first  in- 
troduce the  compound  statement. 
The  next  topic  is  the  repetitive 
statements,  which  includes  the 
repeat  statement,  the  while 
statement,  and  the  for  statement. 
Finally,  the  if  and  case 
statements  are  presented. 

In  chapter  seven,  the  authors 
present  the  important  concept  of 
procedures  and  functions.  They 
explain  why  a programmer  would 
want  to  use  procedures  and  func- 
tions. They  then  discuss  issues 
such  as  block  structure  and 
scope,  value  and  variable 
parameters,  procedures  and  func- 
tions as  parameters,  and  recur- 
sion. 

A brief  chapter  is  devoted  to 
the  goto  statement.  The  authors 
suggest  that  the  goto  statement 
should  be  reserved  for  use  in 
handling  exceptional  conditions. 

Chapter  nine  introduces  a struc- 
tured data  type,  the  array.  After 
an  introduction  to  one- 
dimensional arrays,  the  authors 
describe  multidimensional  arrays, 


packed  arrays,  and  strings. 

The  record,  another  structured 
type,  is  presented  in  chapter  ten. 
A record  allows  the  programmer 
to  group  different  data  types  in 
the  same  data  structure.  The 
authors  give  quite  a few  examples 
of  how  this  facility  of  Pascal  can 
be  used  to  the  programmer's  ad- 
vantage. Also  described  are  the 
with  statement  and  variant 
records. 

The  next  chapter  is  devoted  to 
sets.  The  definition  of  sets  is 
discussed,  as  well  as  the  opera- 
tions performed  on  them. 

Files  are  the  subject  of  chapter 
twelve.  The  predefined  pro- 
cedures reset,  rewrite,  get,  and 
put  are  described.  Also,  more  in- 
formation is  given  on  the  pro- 
cedures and  functions  presented 
in  chapter  five. 

The  last  chapter  is  devoted  to 
pointers.  The  predefined  pro- 
cedures new  and  dispose  are  in- 
troduced. The  authors  also  show 
how  complex  data  structures  such 
as  lists,  stacks,  and  trees  can  be 
built  by  using  pointers. 

One  very  helpful  appendix  giv- 
ing syntax  diagrams  is  included. 

It  will  be  an  invaluable  aid  to  a 
person  learning  Pascal. 

Although  this  is  an  excellent 
book,  it  does  have  one  major 
flaw.  In  my  opinion,  the  pro- 
grams lack  good  indentation  and 
have  few  comments.  To  offset 
this  flaw,  I strongly  recommend 
that  the  reader  obtain  a copy  of 
Pascal  With  Style:  Programming 
Proverbs  by  Ledgard,  Hueras,  and 
Nagin  (Hayden  Book  Company),  a 
book  which  should  be  read  and 
reread  by  all  Pascal  program- 
mers. 

Overall,  Introduction  to  Pascal  is 
an  excellent  book  and  Mr  Welsh 
and  Mr  Elder  should  be  con- 
gratulated for  producing  it  .■ 
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The  MAGtC  WAND  „ 

ALMOST 

PERFEC. 

We’ve  been  saying  it  for  a few  months 
now,  and  the  reviewers  seem  to  agree. 

4 4 Until  I saw  the  Magic  Wand,  if  I were  allowed  to  own  one  and 
only  one  editor,  Word  Star*  would  have  been  it.  . . . My  personal 
preference  is  for  Pencil  or  Magic  Wand  for  text  creation.  ? ? 

Jerry  Pournelle 
On  Computing,  Summer  1980 

4 4 The  basic  functions  of  the  Magic  Wand  editor  are  as  easy  to  learn 
as  those  of  Electric  Pencil*.  . . . Magic  Wand  dominates  in  the  area 
of  print  formatting.  ? ? Larry  Press 

On  Computing,  Summer  1980 

4 4 Of  all  the  word  processors  I have  used  (and  that  includes  a dozen 
or  more),  the  Magic  Wand  is  the  most  versatile.  The  Wand  has 
almost  all  of  the  features  of  other  processors,  plus  many  new  ones  of 
its  own.  It  measures  up  to  even  the  word-processing  software  running 
on  the  largest  mainframe  computers.?  ?Rod  Hallen 

Microcomputing,  June  1980 

4 4 The  Magic  Wand  is  one  of  the  most  flexible  word  processing 
packages  available,  and  should  be  considered  by  any  potential  word 
processing  purchaser.  ? ? Glenn  A.  Hart 

Creative  Computing,  August  1980 

Available  for  both  the  CP/M*  and  OASIS  operating  systems 

small  business  applications,  inc. 

3220  Louisiana  • Suite  205  • Houston,  Texas  77006  • 713-528-5158 

Electric  Penv  1 1 is  a trademark  of  Michael  Shrayer  Sod  ware.  Inc 
WordStar  is  a trademark  nf  Micro  Pro  International.  Inc 
CP  M is  a registered  trademark  of  Digital  Research  Corp 
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SOFTWARE 


We  recently  took  some  time  to 
look  into  a crystal  ball  with  two 
of  the  leading  experts  in  personal- 
computing  software,  Bill  Gates 
and  Dan  Fylstra. 

Bill  Gates  is  the  young  presi- 
dent of  Microsoft  Inc,  a company 
well  known  in  the  industry  as  the 
developers  of  Microsoft  BASIC, 
now  used  in  many  personal  com- 
puters. They  recently  introduced 
the  Z80  SoftCard,  an  accessory 
for  the  Apple  II  computer  that 
allows  CP/M  programs  to  be  run 
on  the  Apple.  [CP/M  is  a popular 
operating  system  used  in  a varie- 
ty of  personal  computers.) 

Dan  Fylstra  is  president  of  Per- 
sonal Software,  a young,  dynamic 
company  in  the  software  market. 
Personal  Software's  YisiCalc  pro- 
gram [sales  of  which  have  topped 
the  SI  million  mark)  is  an  ex- 
cellent example  of  the  new  breed 
of  sophisticated  personal- 
computer  software. 

We  asked  Bill  and  Dan  to  give 
us  their  thoughts  on  the  direction 
of  the  software  market  during  the 
next  decade.  Their  answers 
follow: 


OC:  Do  you  have  a general  feel  for 
where  the  market  is  heading  in  the 
1980s? 

Bill  Gates:  That's  a long  answer. 
The  key  trend  as  far  as  software 
goes  in  the  80s  is  that  it  becomes 
more  important.  In  fact,  it  will 
actually  define  the  personal  com- 
puter. The  cost  of  the  hardware 
goes  way  down.  If  you're  talking 
about  the  80s,  or  even  the  next 


three  years,  the  hardware  com- 
ponents become  much  less  impor- 
tant. As  standard  features,  the 
personal  computer  of  the  future 
will  have  high-resolution 
graphics,  sound  response,  music 
response,  a light  pen,  special 
function  keys,  and  so  on.  In  a 
few  years,  you  could  make  a 
machine  for  $600  that  has  all 
those  things.  The  key  thing  to 
make  that  highly  sophisticated 


"The  key  trend  as  far 
as  software  goes  in 
the  1980s ...  is  that 
it  will  actually 
define  the  personal 
computer." 


machine  useful  is  software.  There 
are  really  three  different  areas 
that  software  is  used  in.  The  first 
is  today's  concept  of  software: 
you  turn  on  the  machine  with  a 
BASIC  interpreter  built  in.  In 
order  to  interact  with  the 
machine,  you're  asked  to  have 
some  knowledge  about  program- 
ming. That  idea  is  changing  fairly 
dramatically,  in  terms  of  how  to 
present  information  to  the  user. 
There  are  high-level  graphics 
languages  and  high-level  sound 
languages.  Such  approaches  let 
you  better  take  advantage  of  the 
hardware  capability. 

The  second  software  area  is  the 
home  data  base  in  which  you 


have  a query  language  to  work 
with  the  local  data  system. 
Examples  of  this  would  be 
YisiCalc  or  a word  processor. 

You  immediately  exchange  infor- 
mation with  the  computer, 
without  having  a lot  of  specific 
knowledge  about  defining  the 
complete  application. 

The  third  area  is  the  remote 
data  base,  in  which  you  have  a 
query  language  in  English  to  send 
information  to  you  over  phone 
lines,  cable,  or  video  data  base. 
It's  a fairly  dramatic  change  from 
what  we  see  today. 

OC:  Do  you  think  that  the  English- 
language  approach  to  software  is 
going  to  become  popular  in  the  next 
few  years? 

BG:  Oh,  absolutely.  If  you  want 
to  get  computers  into  the  mass 
market,  you  can't  teach 
everybody  how  to  program.  If 
you  do  want  to  teach  people  how 
to  program,  the  newer,  more  ex- 
tended versions  of  BASIC  with 
really  good  graphics  and  sound, 
and  good  screen  editors,  are  very 
good  for  somebody  who's  willing 
to  read  a hundred-page  manual 
before  they  sit  down  and  take  ad- 
vantage of  the  machine.  But  in  a 
high  percentage  of  the  cases, 
people  will  simply  plug  in 
packaged  programs  that  are 
already  written  for  the  machine. 
There  are  some  high-capacity 
ROM  (read-only  memory) 
modules  that  manufacturers  will 
use  for  storing  programs  in  the 
computer  itself.  One  problem 
with  ROMs  for  disseminating 
software  is  that  they're  super 
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IN  THE  80’S 


inflexible.  Very  few  people  can 
afford  to  put  software  into  ROMs. 
Companies  like  Personal  Software 
or  Microsoft  can  distribute  them. 
But  someone  at  home  doing  a 
bowling-league  program  or  some 
specific  application  isn't  going  to 
go  through  all  that  effort.  You've 
got  to  give  them  some  other  way 
of  creating  a software  package  for 
redistribution. 

OC:  What  about  the  problem  of 
software  piracy— how  do  you  feel 
about  letting  the  owner  duplicate  a 
disk  for  backup? 

BG:  We  have  a program  called 
Adventure,  and  we  recently  did  a 
release  in  the  TRS-80  version  that 
allows  the  owner  to  make  one 
copy  for  backup.  People  demand 
that  for  convenience. 

OC:  Have  you  found  that  there  is 
much  pirating  of  the  software  in  a 
case  like  that , where  you  haven't 
write-protected  the  disk? 

BG:  Oh,  we  still  write-protect  the 
disk.  We  only  let  you  make  one 
copy.  Then  you  can  use  that  one 
copy.  If  your  primary  copy  is 
destroyed,  you  can  use  the 
backup  while  you  send  away  for 
a replacement. 

OC:  But  what  if  some  enterprising 
programmer  can  get  around  that? 
BG:  Certainly  it's  a detriment. 
Only  the  companies  that  can 
really  sell  high  volume  can  afford 
to  price  software  in  such  a way 
that  it  won't  be  pirated,  and  they 
can  afford  to  put  a lot  of  effort  in- 
to the  documentation  and  the 
other  parts  of  the  package. 

OC;  Microsoft's  new  ZSO  SoftCard 
lets  people  run  CP/M  programs  on 


Microsoft's  president , Bill  Gates. 


the  Apple  II  computer.  Tell  us 
about  that. 

BG:  The  beauty  of  the  SoftCard 
is  that  it  expands  the  number  of 
software  packages  you  can  run. 

In  fact,  it  brings  the  whole  set  of 
CP/M  software  onto  a system  that 
has  high-resolution  graphics  and  a 
lot  of  other  good  software:  so  you 
pick  up  all  of  that  software  and 
expand  the  applications  the 
machine  can  be  used  in.  This 
type  of  thing  is  what  is  going  to 
be  so  important  in  the  future— to 
build  on  the  existing  applications. 
If  somebody  comes  out  with  a 
new  machine,  it  will  be  impor- 
tant to  have  a BASIC  that's  com- 
patible with  what's  been  done  in 
the  past  so  you  don't  have  to  start 
from  scratch. 


OC:  Microsoft  BASIC  has  become 
the  standard  in  the  industry.  Do  you 
see  its  position  continuing  to  get 
even  stronger? 

BG:  Absolutely.  We  just  did  the 
Mattel  BASIC  and  we're  doing 
the  Atari  BASIC,  and  every 
Japanese  computer  that's  coming 
over  uses  exactly  that  BASIC. 

OC:  What  about  Texas  In- 
struments? 

BG:  We  did  the  BASIC  for  TI, 
but  we  did  it  to  their  specs. 

OC:  Do  you  see  the  emergence  of  a 
single  software  standard  as  being  a 
necessity  in  order  to  reach  the  mass 
market ? 

BG:  Yes,  everything  we  do  is 
becoming  a standard  on  a lot  of 
machines. 

OC:  Do  you  think  there  is  going  to 
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be  one  particular  machine  that  will 
dominate  the  market  in  the  next  few 
years? 

BG;  No.  The  technology  is  mov- 
ing too  fast.  There  are  too  many 
channels  of  distribution.  People 
get  lucky,  and  somebody  writes 
really  good  software  programs  for 
their  machine,  so  their  machine 
sells  well  in  an  unusual  market 
segment.  The  thing  will  continue 
to  be  very  widespread  for  the 
next  three  or  four  years;  very 
fragmented.  Although  I certainly 
think  that  because  of  software, 
Radio  Shack  and  Apple  have  a lot 
of  momentum. 

OC:  / hope  the  same  thing  doesn't 
happen  to  software  that  happened 
to  four-channel  stereo . There  were 
several  noncompatible  formats , and 
because  of  that  the  whole  thing 
failed  to  take  off. 

BG:  Well,  there  is  that  danger, 
and  that's  why  we  encourage 
people  to  work  with  the  standard. 
We  send  a lot  of  people  to  use 
CP/M  (even  though  CP/M  has 
limitations)  because  of  the  in- 
credible savings  in  the  software 
area  from  having  that  standard. 
That's  what  we're  doing  with  the 
extensions  to  BASIC,  There  are 
also  high-level  protocols  used  to 
communicate  with  data-base  com- 
puters. We  have  a proposal  for 
what  those  protocols  should  look 
like,  so  we're  now  building  that 
control  software  into  the  ROMs 
of  personal  computers.  Instead  of 
interacting  with  the  whole  com- 
puter on  an  essentially  "dumb" 
terminal  basis,  the  remote  com- 
puter can  send  a command  to 
take  advantage  of  the  graphics  or 
the  sound.  A single  command 
can,  say,  draw  lines  on  the  video 
screen,  play  a tune,  or  redefine  a 
character.  Because  the  hardware 
is  a lot  different,  coming  up  with 
the  correct  protocol  is  difficult. 


Personal  Software's  president,  Dan  Fylstra. 

We're  working  with  a lot  of  dif- 
ferent people  to  try  and  do  that.B 


OC:  What  do  you  see  as  the  single 
biggest  trend  in  the  next  few  years 
in  personal  computers? 

Dan  Fylstra:  There  will  be  two 
very  important  basic  trends  that  I 
see.  One  is  the  availability  of 
really  large,  low-cost  mass 
storage,  which  is  going  to  give 
rise  to  the  extensive  use  of  per- 
sonal data  bases.  The  other  is  the 
integration  of  communications 
and  personal  computers.  That 
will  probably  give  rise  to 
distributed  data  bases  like  the 
New  York  Times  system,  UP1,  AP, 
Dunn  & Bradstreet,  and  so  on, 
being  used  in  conjunction  with 
little  ones— everybody's  own 
system.  There  are  some  kinds  of 
data  not  being  collected  yet  that 
should  be,  such  as  grocery  prices, 
and  so  on.  I have  always  wanted 
to  have  a system  in  which  you 
could  say,  "I  want  a piano,  I'm 
willing  to  pay  so  much,  and  I 


prefer  the  Chickering  brand"  — 
all  the  parameters  you  can  think 
of— and  the  system  will  do  the 
searching  for  you.  If  there's 
nothing  available,  it  would  begin 
to  advertise.  So  you  get  a 
marketplace  that  could  be  a lot 
more  efficient  than  the  current 
marketplace. 

OC:  What  about  video  disks? 

DF:  That's  certainly  one  form  of 
really  massive  storage.  Sooner  or 
later  the  current  problems  with 
video  disks  will  be  ironed  out, 
leaving  a reasonably  low-cost  way 
to  write  your  own  disks.  And 
massive  amounts  of  information 
could  be  made  available  at  low 
cost  to  all  kinds  of  people.  You 
would  also  expect  some  integra- 
tion of  computer  digital  data 
storage  and  video  data  storage. 
Even  though  you  could  keep  all 
the  books  in  the  world,  you 
couldn't  photograph  them.  The 
computer  systems  of  the  future 
will  have  the  ability  to  search  for 
data  in  fairly  sophisticated  ways, 
rather  than  flipping  page-by-page 
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or  frame-by-frame  like  you  do 
now,  but  rather  following  links 
around  and  searching  for  infor- 
mation clues.  Those  are  the 
things  that  have  the  biggest  im- 
pact, that  can  provide  the  power 
to  make  the  personal  computer 
useful  for  nonbusiness,  non- 
professional, nonentertainment 
uses  (ie:  home  uses). 

There's  another  important  prob- 
lem that  must  be  solved,  and  I 
think  will  be  solved.  In  order  to 
make  computers  useful  and  to 
make  it  possible  for  the  greatest 
number  of  people  to  use  them, 
we  have  to  create  software 
systems  that  strike  a balance  be- 
tween rigidity  and  flexibility.  To- 
day's systems  are  usually  either 
too  rigid— meaning  that  they 
solve  a very  particular  applica- 
tion, but  they  don't  give  you 
much  flexibility  to  tailor  that  ap- 
plication to  your  own  needs— or 
else  they're  flexible  but  the  user 
has  to  learn  a lot,  know  a lot,  and 
do  a lot  to  make  use  of  that  flex- 
ibility. 

That's  a problem  for  software 
producers  like  us  because  of  the 
economic  considerations.  When 
an  application  is  specialized  and 
the  market  for  that  application 
isn't  very  large,  it's  costly  to 
develop  the  software,  and  the 
user  price  has  to  be  high.  On  the 
other  hand,  if  a program  is  too 
complex  or  too  confusing,  it  is 
just  not  going  to  find  a mass 
market. 

OC:  It's  an  automatic  limitation. 
DF:  Yes.  One  step  we've  taken  is 
to  introduce  VisiCalc.  (VisiCalc  is 
a general  problem-solving  pro- 
gram that  allows  the  user  to  enter 
data  on  a large  "blackboard"— ac- 
tually the  video  screen— and 
manipulate  it.  It  has  applications 
in  accounting,  mathematics,  and 
business.)  VisiCalc  requires  less 


"There  will  be  two 
very  important 
trends  in  the  1980s: 
the  availability  of 
really  low-cost  mass 
storage,  and  the  in- 
tegration of  com- 
munications and 
personal 
computers." 


knowledge,  and  it's  closer  to  the 
real  application  than  BASIC,  but 
it  will  provide  you  some  kind  of 
flexibility.  But  that's  just  one 
step,  and  there  should  be  all 
kinds  of  specialized  languages  or 
notations  in  effect  that  people  can 
learn  very  quickly. 

One  of  my  favorite  analogies 
comes  from  Bob  Frankston  of 
Software  Arts.  When  the 
telephone  system  was  just  begin- 
ning to  expand  rapidly  and  a lot 
of  people  were  getting 
telephones,  there  were  individual 
operators  who  would  connect 
your  calls.  It  became  clear  that 
we  needed  more  and  more 
operators  as  time  went  on,  that 
more  and  more  people  would  be 
using  the  telephone  a lot,  and 
that  we  would  need  as  many 
telephone  operators  as  there  were 
people  in  the  entire  population— 
there  was  a growing  need  for 
telephone  operators  that  could 
not  possibly  be  filled.  Today 
everyone  has  a telephone, 
everybody  uses  it  a lot,  but  we 
didn't  have  to  make  everybody 
into  a telephone  operator.  But  on 
closer  examination,  we  really  did 
make  everybody  a telephone 
operator— it's  just  that  the 
telephone  company,  with  the  aid 
of  switching  circuits  and  good 
design,  made  it  so  simple  to  be  a 
telephone  operator  that  we  all  do 
it  every  day  without  thinking 
about  it.  It  would  be  desirable  to 
make  a computer  so  simple  to 
use,  or  a computer  language  so 
straightforward,  that  it  would 


become  second  nature,  like  the 
telephone.  You  wouldn't  even  be 
aware  that  you're  giving  com- 
mands. 

OC:  What  about  software  stan- 
dards? 

DF:  The  other  problem  we  face  is 
there  are  so  many  software 
packages  coming  from  all  over; 
and  they're  generally  not  de- 
signed to  work  together.  For  in- 
stance, within  our  own  organiza- 
tion we  get  software  from  many 
different  sources,  and  things 
would  be  a lot  more  useful  if  you 
could  save  data  from  one  pro- 
gram and  load  it  into  another  pro- 
gram. Or  you  might  want  to  be  in 
a calculation  mode  while  working 
with  a word-processing  program, 
but  because  the  software  comes 
from  different  sources,  there  is 
no  convenient  way  to  do  it.  The 
market  is  not  producing  in- 
tegrated systems,  so  a big  goal  is 
to  achieve  some  integration  of  the 
different  application  systems. 
We're  trying  to  make  a move  that 
way  with  an  updating  inter- 
change format  for  VisiCalc  and 
VisiPlot.  In  the  new  version  of 
VisiCalc,  there's  a new  command 
with  a specific  purpose  of  saving 
modelling  data  so  you  can  pass 
data  between  VisiCalc  and  any 
other  program  in  a very  easy 
way.  As  a standard,  we  have  a 
document  called  the  "data  inter- 
change format  standard"  that  will 
be  included  with  every  VisiCalc 
program  on  all  the  different 
machines.  I want  to  encourage 
people  to  use  it.  You'll  be  able  to 
do  a projection  of  VisiCalc,  and 
present  it  as  profit-and-loss 
figures,  for  instance,  then  im- 
mediately call  up  VisiPlot  with 
just  a couple  of  keystrokes— no 
special  effort.  Again,  that's  only 
one  step.  We'd  like  to  do  more 
ambitious  things  in  the  future.* 
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The 

Perils  of 
Pioneering 

in  the 
Software 
Industry 

by  Alan  M Meyers 


The  microcomputer  software 
industry  is  the  most  exciting  new 
industry  to  appear  in  a long  time. 
But  anyone  who  thinks  that  it's 
all  glory  and  gold  is  mistaken. 
This  seems  to  be  the  view  held 
by  most  software  consumers.  It 
couldn't  be  further  from  the 
truth.  In  this  nonstandardized  in- 
dustry, the  choices  are  many,  the 
problems  are  endless,  the 
headaches  never  stop,  and  only 
the  strong  survive. 

For  those  software  companies 
who  have  chosen  to  support  the 
personal  computer  (the  Tan- 
dy/Radio Shack  TRS-80,  the  Ap- 
ple II,  the  Commodore  PET,  etc), 
it's  like  playing  an  Adventure 
game,  except  that  the  perils  are 
real  and  never  ending.  Imagine 
shopping  for  a stereo  system 
where  every  brand  required  a dif- 
ferent type  of  phonograph  record. 
Imagine  being  the  record  pro- 
ducer. Which  system  do  you  sup- 
port? One  of  them?  All  of  them? 
The  best  or  the  biggest? 

The  microcomputer  industry 
has  this  problem,  with  different 
microprocessors,  different 
languages,  different  disk 
operating  systems,  and  a plethora 
of  peripheral  devices.  Even  if 
every  system  used  the  same 
microprocessor,  there  are  a dozen 
or  so  printers,  communicating  in 
either  parallel  or  serial  mode  at 
different  data  rates.  There  are 
two  sizes  of  floppy-disk  drives 
with  different  numbers  of  tracks, 
some  with  double  density,  and 
some  with  double-sided  double 
density.  Then  there  are  tape 
drives,  hard-disk  storage,  and 
soon  there  will  be  video  disks.  If 
the  consumer  is  confused  by  all 
this,  pity  the  poor  software  pro- 
ducer; he  takes  enormous  risks 
no  matter  which  system  or  con- 
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figuration  is  chosen.  But,  alas,  a 
choice  must  be  made.  Some  have 
chosen  to  support  one  system  and 
some  have  chosen  to  support 
several.  But  once  the  systems  are 
chosen,  the  Adventure  begins, 
and  it's  a long  way  home. 

Users  Need  Quality  Software 

Everyone  claims  to  write  quali- 
ty software.  There  seem  to  be  as 
many  definitions  of  "quality"  as 
there  are  software  companies. 
Quality  software,  to  this  writer,  is 
a program  that  is  logically  struc- 
tured, simple  to  use  and  under- 
stand, foolproof,  and  functional. 

It  should  have  well-thought-out 
video  displays  and  printouts.  The 
program  should  be  able  to  handle 
user  errors  and  respond  to  the 
user  in  an  understandable  way. 
The  program  should  be  flexible, 
giving  the  user  as  much  freedom 
as  possible.  Finally,  the  program 
must  be  predictable.  It  should 
literally  dominate  the  computer, 
to  become,  as  far  as  the  user  is 
concerned,  the  system  itself. 

Finding  a prepackaged  program 
to  fit  your  needs  is  no  easy  task. 

If  you  sit  down  before  you  buy  a 
program  and  list  the  things  you 
want  to  accomplish  for  a par- 
ticular application,  the  chances 
are  you'll  discover  that  there  is 
no  one  program  that  fits  your 
needs  exactly.  This  is  because  the 
software  companies  cannot  cover 
all  the  possibilities  and  are  forced 
to  compromise. 

Software  companies  have  to 
make  money.  To  do  this,  their 
software  has  to  be  general 
enough  to  meet  most  of  the  needs 
of  most  of  the  people.  The 
volume  of  sales  is  the  key  to  suc- 
cess. One  does  not  make  money 
by  selling  ten  copies  of  100  dif- 
ferent programs,  but  rather  by 
selling  500  copies  of  two  pro- 
grams. If  the  software  companies 
were  to  write  programs  to  cover 
all  the  possible  system  configura- 
tions and  user  needs,  the  com- 
panies would  have  to  produce 
dozens  of  versions  of  each  pro- 


gram. As  anyone  in  business 
knows,  this  is  not  cost-effective. 

Producing  quality  software  is 
not  easy.  The  software  producer 
usually  does  not  personally  write 
the  program;  instead,  strong  sug- 
gestions are  given  to  the  program- 
mer. Sometimes  the  program  a 
company  wants  to  produce  is 
already  written.  In  this  case,  the 
producer  reviews  it  and  makes 
suggestions  about  improving  it  to 
meet  company  standards.  Usually 
the  program  is  embellished  with 
utility  routines  the  software  com- 
pany has  already  produced. 


It  s like  playing 
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Many  times,  the  desired  pro- 
gram does  not  exist.  In  this  case, 
it  is  contracted  out  to  a program- 
mer. From  the  initial  concept  to 
the  finished  product,  the  road  is 
long.  The  company's  system 
designer  must  maintain  an  on- 
going dialog  with  the  program- 
mer. After  the  program  has  been 
designed  and  written,  the  real 
work  begins.  A program  is  never 
finished;  it  only  gets  more  re- 
fined. Without  fail,  or  so  it  seems 
at  times,  the  system  designer  will 
come  forth  with  the  immortal 
words,  "Just  add  this  one  little 
feature."  For  the  programmer  not 
used  to  writing  for  the  public, 
this  can  be  quite  frustrating.  But, 
prepackaged  software  must  do 
more  than  merely  work.  It  must 
also  look  good.  Input  and  output 
are  all  the  user  sees,  so  more 
than  sixty  percent  of  the  program 
can  be  screen  and  printer  format- 
ting. In  the  software  market,  it's 
not  only  performance  that 
counts— the  program  must  have 
class. 

Problems,  Problems,  Problems 

Sophisticated  software  is  made 


of  program  modules  which,  in 
turn,  are  made  of  smaller 
modules,  and  they  all  interact  by 
passing  variables,  receiving  input, 
and  giving  output.  For  instance,  a 
random-access  data-management 
system  has  so  much  interplay  be- 
tween modules  that  the  chances 
of  producing  a perfect  bug-free 
program  are  almost  nil.  The  soft- 
ware producer  can  only  test  and 
retest,  and  finally  believe  that  the 
product  is  ready  for  production. 
Still  it  seems  that  someone,  some- 
where, always  uncovers  an  error 
that  no  one  else  has  encountered. 

Software  is  developed  through 
dynamic  evolution,  and  at  this 
point  in  the  development,  we  are 
all  involved  in  experimentation, 
producers  and  users  alike.  This  is 
not  an  excuse;  it  is  reality. 
Pioneers  get  arrows. 

Anyone  who  has  bought  mass- 
produced  software  has  had  the 
problem  of  not  being  able  to  load 
it.  Whether  it  is  bought  on  tape 
or  disk,  this  happens.  In  the  pro- 
duction of  mass  quantities  of 
computer  software,  it's  not 
unusual  for  a bad  tape  or  disk  to 
slip  out  unnoticed.  Most  prob- 
lems can  be  traced  to  the  medium 
itself. 

The  problems  are  twofold. 

First,  unlike  normal  audio  tapes, 
computer-readable  tapes  cannot 
have  any  bad  spots  or  glitches  on 
them.  If  you  have  a stereo 
cassette  system,  chances  are  most 
of  your  tapes  have  flaws  in  them. 
But  these  glitches  last  only  a frac- 
tion of  a second  and  are  normally 
never  noticed.  However,  your 
computer  hears  everything.  One 
glitch,  one  lost  byte,  and  the 
package  is  useless.  It  is  no  easy 
job  producing  1000  perfect  tapes. 

The  second  problem  is  that  the 
medium  is  magnetic  and 
unstable.  Tapes  and  disks  don't 
like  extreme  temperatures,  static 
electricity,  and  especially 
magnets  (which  are  everywhere). 

I personally  tested  a program, 
packaged  it,  and  sent  it  across  the 
country  by  United  Parcel  Service. 
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It  didn't  work  when  it  got  there.  I 
tested  another  copy  and  sent  it  by 
US  Postal  Service.  This  time  it 
worked.  Problems  like  this  can 
drive  the  software  producer 
crazy,  not  to  mention  the 
customer. 

Many  times  the  problem  is  not 
in  the  software  at  all,  but  in  the 
customer's  hardware.  It  is  not  un- 
common to  have  a program 
returned  to  us  because  it 
wouldn't  load,  only  to  have  it 
load  perfectly  in  our  machines. 
This  is  particularly  true  of  disks. 
The  cause  can  be  anything  from  a 
different  alignment  of  the  disk- 
drive  heads  to  bad  memory.  For 
example,  with  the  TRS-80,  many 
of  the  problems  lie  in  data 
separation.  If  you've  ever  listened 
to  your  disk-drive  head  go  back 
and  forth  trying  to  read 
something,  then  you  probably 
have  data-separation  problems. 
This  is  so  because  Radio  Shack 
did  not  use  sufficiently 
sophisticated  circuitry  in  their  ex- 
pansion interface  to  guarantee 
disk  input/output  (I/O)  reliability. 
Percom  Data  Company  manufac- 
tures a plug-in  board  that  seems 
to  solve  this  problem. 

The  industry  has  come  a long 
way  in  the  state  of  the  art  of  soft- 
ware production.  It  still  has  a 
long  way  to  go. 

Will  Someone  Explain  These 
Instructions 

Have  you  ever  read  the  in- 
structions to  the  program  you've 
so  anxiously  awaited  and  discov- 
ered that  you  still  didn't  know 
how  to  run  the  program  when 
you  were  finished?  Computer 
users  can  be  divided  into  two 
basic  categories;  those  who  know 
their  machines  and  those  who 
don't.  Those  in  the  first  group 
will  get  the  program  running  no 
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matter  how  oblique  or  obscure 
the  documentation.  Then  there  is 
the  total  novice,  truly  the  pioneer 
of  pioneers  in  the  industry.  This 
person  has  bought  a machine  and 
doesn't  have  the  slightest  idea  of 
how  it  runs;  nor  does  he  care.  He 
just  wants  it  to  work.  He  may  not 
know  a blank  disk  from  a format- 
ted disk,  or  DOS  from  BASIC. 
This  is  the  person  the  software 
industry  must  now  face  squarely, 
for  there  are  many  of  them.  Most 
documentation  of  sophisticated 
software  mistakenly  assumes 
previous  knowledge.  Documenta- 
tion in  the  future  is  going  to  have 
to  read  like  an  elementary  text- 
book, leading  the  novice  step  by 
step  through  every  phase  of  the 
program.  This  implies  hiring 
skilled  technical  writers  who  can 
communicate  on  the  level  of  the 
novice  without  insulting  his  in- 
telligence. Good  documentation  is 
as  important  as  the  program 
itself.  No  matter  how  well  a pro- 
gram is  written,  it's  not  worth 
much  if  the  customer  can't 
understand  how  to  run  it.  Good 
documentation  costs  money.  The 
company  that  dedicates  this 
money  to  educate  its  customer 
may  end  up  the  leader  in  the  in- 
dustry. 

Nobody  Loves  a Pirate 

Of  all  the  problems,  the  biggest 
one  facing  the  software  industry 
is  unauthorized  reproduction.  The 
initial  software  market  consisted 
of  hobbyists,  many  of  whom  felt 
there  was  nothing  wrong  with 
copying  a program  and  giving  it 
to  a friend.  What  these  people  do 
not  understand  is  that,  first,  it  is 
against  the  law,  and  second,  it 
takes  badly  needed  money  away 


from  the  producer.  This,  in  turn, 
takes  money  away  from  the  pro- 
grammer, who  may  finally  decide 
it's  not  worth  the  effort  to  write 
programs  for  the  mass  market.  I 
would  not  be  surprised  to  learn 
that,  for  every  copy  of  the  Elec- 
tric Pencil  word  processor  sold, 
there  are  three  unauthorized 
copies  given  away.  The  short- 
term loser  is  the  software  pro- 
ducer; the  long-term  loser  is  the 
consumer.  Companies  are  not  go- 
ing to  produce  sophisticated  soft- 
ware if  they  can't  make  a profit. 

Some  companies  have  gone  to 
elaborate  means  to  secure  their 
software,  making  it  nearly  im- 
possible for  the  average  user  to 
see  or  change  the  program.  Pro- 
grammers love  this;  users  hate  it. 
With  unsecured  software,  the 
producer  can  tell  the  user  how  to 
fix  a bug.  The  major  problem 
with  secured  systems  is  that  if  a 
bug  is  found,  the  entire  package 
must  be  exchanged.  More  and 
more  companies  are  going  to  start 
securing  software  if  the  market 
does  not  mature.  One  hopeful 
sign  is  that  we  are  seeing  a large 
increase  in  small-business  users. 
Business  software  is  much  more 
expensive  than  hobbyist  software, 
and  the  users  are  less  apt  to  give 
copies  away.  From  this  perspec- 
tive, not  surprisingly,  the  future 
of  the  software  industry  is  in  the 
hands  of  the  consumer.  It  must 
be  understood  that  when  people 
give  away  (or  worse,  sell)  copies 
of  programs,  they  are,  in  the  long 
run,  robbing  themselves. 

Sell,  Sell,  Sell 

Here  we  get  to  the  heart  of  the 
matter.  A software  producer  may 
have  top-notch  software  and 
documentation,  but  it  still  must 
be  sold.  Depending  on  the  com- 
puter being  supported,  the  prob- 
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lems  of  marketing  range  from  dif- 
ficult to  nearly  insurmountable. 
Everything  centers  around  the 
quantity  of  dealers  and  the  quan- 
tity of  computers  sold.  Most  peo- 
ple will  agree  that  mail  order  is 
not  the  best  way  to  buy  software. 

It  would  be  much  easier  if  you 
could  walk  into  a store  and  buy 
the  desired  program  off  the  shelf. 
For  those  companies  supporting 
Apple,  PET,  Exidy  Sorcerer,  and 
similar  computers,  it's  a question 
of  volume.  There  are  about  3000 
computer  stores  around  the  coun- 
try, and  most  sell  these  com- 
puters. The  dealers  are  more  than 
happy  to  sell  software  that  sup- 
ports their  hardware  sales.  So  if  a 
software  package  is  a good  one, 
chances  are  the  dealers  will  sell 
it.  The  problem,  here  is  the 
number  of  machines.  Most  have 
not  reached  the  100,000  mark. 
They  are  usually  well  below  that. 
For  a company  to  turn  a profit 
here,  it  must  have  a very  popular 
program  or  charge  a higher  price. 

For  companies  supporting  the 
TRS-80,  the  problem  is  reversed. 
There  are  more  than  250,000 
units  out  there,  and  some  reports 
put  it  way  above  that.  With  over 
6000  Radio  Shack  stores,  you 
would  think  that  marketing 
TRS-80  software  would  be  a snap. 
Unfortunately,  Tandy  seems 
disinclined  to  support  its  com- 
puter by  selling  quality  outside 
software.  Nor  does  Tandy  supply 
software  producers  with 
operating-system  details.  With  a 
few  isolated  exceptions,  Radio 
Shack  offers  nothing  but  their 
own  small  selection  of  software. 
The  TRS-80  owner  is  forced  to 
order  through  the  mail  or  buy 
from  those  computer  dealers  who 
will  carry  TRS-80  software.  Most 
computer  dealers  would  rather 
not  deal  in  it  as  it  does  not  sup- 


port their  hardware  sales.  It  is 
only  through  consumer  demand 
that  any  of  these  stores  carry 
TRS-80  software  at  all.  If  Tandy 
ever  changes  its  mind,  the  TRS-80 
could  easily  dominate  the  hard- 
ware market.  Fortunately  for 
Apple  and  Commodore,  this  has 
not  happened  yet. 

Into  the  Future 

Round  and  round  the  market 
goes,  where  it  will  end,  no  one 
really  knows.  There  is  no  stop- 
ping the  microcomputer  revolu- 
tion. It  is  literally  going  to  take 
over  small  business,  then  it  will 
creep  into  the  households  of 
America.  One  thing  is  certain;  if 


the  industry  does  not  standardize, 
the  consumer  will  remain  con- 
fused about  what  to  buy.  When  it 
comes  to  software,  the  programs 
and  their  documentation  will 
have  to  be  first  class.  As  people 
become  more  educated  to  the 
possibilities  of  the  microcom- 
puter, the  "cottage  industry" 
stage  will  end.  The  personal  com- 
puter will  become  as  common  as 
the  stereo.  For  a software  pro- 
ducer to  survive,  he  will  have  to 
have  good  organization,  top-flight 
people,  and  money.  He  will  have 
to  be  dedicated  to  computing  and 
sensitive  to  the  needs  of  the  user. 
Above  all  else,  he  must  be 
tenacious.  ■ 


SOFTWARE 

WANTED 

If  you  are  an 
inventive  programmer 
and  eould  use 
an  extra  income, 
please  call: 

(213)894-9154 

We  are  interested  in 
( Sanies  and  Business  software. 

Royalty  or  Gash-out  basis. 

DATASOFT 
16606  Sehoenborn  St. 

Sepulveda,  Ga.  91343 


Circle  70  on  inquiry  card. 
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Product  Review 


A User  Review: 


THE  COMPRINT  912-P 

by  Bonnie  Best 
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At  the  1980  West  Coast  Com- 
puter Faire  in  San  Francisco,  I was 
searching  for  a printer  to  interface 
with  my  Commodore  PET.  For 
over  a year  I had  used  the  PET  in 
many  ways— in  my  seventh-  and 
eighth-grade  mathematics  classes, 
during  my  evening  college  class  on 
data  processing,  at  home  to  im- 
prove my  programming  skills,  and 
to  just  have  fun  playing  games  and 
entertaining  friends.  I bought  a 
modem  at  the  previous  year's 
Faire  and  used  it  to  communicate 
with  other  computers,  both  as  a 
"dumb"  terminal  and  with  other 
PETs  in  an  electronic-mail  system. 
I decided  that  I wanted  hard-copy 
listings  of  my  programs  to  make 
debugging  easier  and  to  allow  me 
to  edit  text. 

The  printer  which  most  im- 
pressed me  at  the  Faire  was  the 
Comprint  912-P.  It  is  very  fast  (225 
characters  per  second,  170  lines 
per  minute)  and  quiet,  with  well- 
formed  characters  [96  ASCII 
(American  Standard  Code  for  In- 
formation Interchange)  upper  and 
lowercase  characters].  It  weighs 
only  15  pounds  and  is  small 
enough  to  fit  on  top  of  my  file 
cabinet.  It  is  designed  to  interface 
directly  to  the  PET's  IEEE  (In- 
stitute of  Electrical  and  Electronics 
Engineers)  I/O  (input/output)  port. 
It  appears  very  durable,  with  no 
ribbons,  inks,  or  print  wheels  to 
replace.  Perhaps  most  important  is 
the  price.  My  original  cost  was 
$560.  This  year  the  price  has  been 
raised  to  $660  (plus  $39  for  an  op- 
tional RS-232C  serial  interface).  A 
300-foot  roll  of  special  8V2-inch- 
wide  aluminum-coated  paper 
which  lasts  quite  well  and  makes 
excellent  copies  costs  $7.95. 
Remember  that  there  are  no  rib- 
bons to  buy  and  only  minimum 
maintenance.  A 6-month  warranty 
is  included.  These  were  my 
reasons  for  buying  the  Comprint 
912-P,  and  I have  not  been  disap- 
pointed. 

The  unit  came  neatly  packaged 
in  double  boxes  to  prevent 
damage.  It  came  with  an  instruc- 
tion sheet  on  how  to  unpack  and 
set  it  up  for  a test  print.  Also  in- 
cluded were  a warranty  card,  a 


64-page  instruction  manual,  and 
three  application  notes  on  specific 
interface  techniques  for  the  PET, 
Apple,  and  TRS-80  computers. 

The  instructions  were  clear  and 
easily  followed.  In  less  than  an 
hour  I had  the  printer  plugged  in 
and  ready  to  test.  I consulted  the 
instruction  manual  on  how  to  load 
the  supplied  roll  of  paper  and  use 
the  switches  to  test  print.  The 
manual  is  well  written  and  easy  to 
follow,  with  good  diagrams  and 
photos.  My  first  test  print  was  suc- 
cessful. 

I had  no  difficulty  hooking  the 
912-P  to  the  PET  because  a friend 
had  wired  a connector  for  me. 
Most  computer  stores  will  help 
wire  the  correct  connector, 
although  the  directions  supplied 
with  the  Comprint  explain  the  pro- 
cedure. 

The  application  note  supplied 
with  the  Comprint  provides  the 
necessary  program  coding  for 


getting  PET  to  control  the  printer. 
(See  listing  1 for  my  application.) 
The  greatest  difficulty  I had  was 
getting  it  to  print  lowercase  letters. 
By  comparing  the  ASCII  code 
shown  in  the  Comprint  manual 
with  the  character  codes  used  by 
the  PET's  ASC  function,  I 
discovered  that  the  basic  dif- 
ference is  the  code  for  lowercase 
letters.  ASCII  code  for  letters  "a" 
thru  "z"  ranges  from  97  thru  122, 
while  the  PET  code  ranges  from 
193  thru  218.  I handled  this  by 
subtracting  96  from  the  PET  ASC 
code.  (See  listing  2 for  my  coding.) 

Unfortunately,  the  Comprint 
does  not  underline  because  there  is 
no  overstrike  on  characters.  It  can- 
not move  backwards  or  do  a car- 
riage return  without  a line  feed.  It 
also  cannot  print  the  PET  graphics, 
but  few  printers  have  that  capabili- 
ty, and  those  that  do  are  either 
very  expensive  or  of  inferior 
quality. 


Listing  1:  This  is  all  the  coding  required  to  give  the  PET  control  of  the  Comprint 
912-P. 

63200  REM  THIS  CODE  ADDED  TO  PROGRAM  WILL  PRINT  THE 
PGM  ON  COMPRINT  912P 
63210  OPEN1 ,28:CMD1  :LIST 

63220  REM  "LIST"  ENDS  BASIC  PGM  BUT  KEEPS  PRINTER  OPEN 
63230  REM  TO  REGAIN  SCREEN  OUTPUT,  TYPE 

'PRINT#  1,"  CLOSET  ON  SCREEN  AND  RETURN 

READY. 


Listing  2:  The  author  overcame  a difficulty  in  getting  the  Comprint  to  print  lowercase 
letters  by  modifying  her  Word  Processor  Program  in  this  way. 

8914  REM  IF  REQUEST  TO  PRINT  ON  COMPRINT  THEN  D = 28 

8915  IFD  = 28THENGOSUB9800 

READY. 


9800  REM  THIS  ROUTINE  CONVERTS  PET  ASC  FOR  LOWER  CASE 

TO  ASCII  LOWER  CASE 

9801  D$  = "":FORPC  = lTOLEN(C$):B$  = MID$(C$,PC,  1):CT  = 

ASC(B$) 

9810  IFCT  > 192THENB$  = CHR$(CT  - 96) 

9820  D$  = D$  + B$:NEXT:C$  = D$:RETURN 

READY. 
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WE  WILL  NOT  BE  UNDERSOLD 


DISK  DRIVES  $314 

More  capacity  than  Radio  Shack  35  Track  (80  K 
Bytes)  drives.  Fully  assembled  and  tested. 
Ready  to  plug-in  and  run  the  moment  you 
receive  it.  Can  be  intermixed  with  each  other 
and  Radio  Shack  drive  on  same  cable.  TRS-80* 
compatible  silver  enclosure. 


90  DAY  WARRANTY.  ONE  YEAR  ON  POWER  SUPPLY. 

FOR  TRS-80* 

CCI-100  5 40 Track (102K  Bytes)  for  Model  I $314 

CCI-200  5 'A",  77  Track  (197  KBytes)  for  Model  I $549 

CCI-800  8"  Drive  for  Model  II  (Vi  Meg  Bytes)  $795 

For  Zenith  Z89 


CCI-189  5 Va ",  40  Track  (102K  Bytes)  add-on  drive  $394 

Z-87  Dual  5 V4 " add-on  drive  system  $995 

DISKETTES  — Box  of  10  (5V4")- with  plastic  library  case  $24.95 
8"  double  density  for  Model  II  (box  of  10)  $36.49 


16K  MEMORY  UPGRADE  KITS  $54 


for  TRS-80*,  Apple  II,  Sorcerer  (specify) 


PRINTERS 


NEC  Spinwriter 

Letter  Quality  High  Speed  Printer 

Includes  TRS-80*  interface  software,  quick 
change  print  fonts,  55  cps,  bidirectional, 
high  resolution  plotting,  graphing,  propor- 
tional spacing  $2689 

With  Tractor  Feed  $2889 


DIABLO  1 650  R.O.  $2890  KSR  $3285 

779  CENTRONICS  TRACTOR  FEED  PRINTER  $969 

Same  as  Radio  Shack  line  printer  I 
737  CENTRONICS  FRICTION  & PIN  FEED  PRINTER  $839 

9x7  matrix 

730  CENTRONICS  FRICTION  & PIN  FEED  PRINTER  $639 

7x7  matrix  Same  as  Radio  Shack  line  printer  II 
PI  CENTRONICS  PRINTER  $269 

Same  as  Radio  Shack  quick  printer 
PAPER  TIGER  (IP440)  $939 

Includes  2K  buffer  and  graphics  option 
TI-810  Faster  than  Radio  Shack  line  printer  III 

Parallel  and  serial  w/TRS-80*  interface  software  $1575 
with  upper  and  lower  case  and  paper  tray  $1665 
OKIDATA  Microline  80  Friction  and  pin  feed  $559 

Tractor  Feed,  friction,  and  pin  feed  $679 

EATON  LRC  7000  + 64  columns,  plain  paper  $349 

ANADEX  DP-9500  $1389 

COMPLETE  SYSTEMS 

TRS-80*  LEVEL  II-16K  with  keypad  $719 

TRS-80*  Expansion  Interface  $269 

ZENITH  Z89,  48K  all-in-one  computer  $2595 

ZENITH  Z19  $740 

TELEVIDEO  912B  $745  920B  $769 

ATARI  400  $489  ATARI  800  $799  Tl  99/4  $894 

MATTEL  INTELLIVISION  $249 

NORTH  STAR  Horizon  1 32K,  Double  Density  $2129 

DISK  OPERATING  SYSTEMS 

PATCHPAK  #4  by  Percom  Data  $ 8.95 

CP/M  for  Model  I,  Zenith  $145  • for  Model  II,  Altos  $169.00 

NEWDOS  Plus  — with  over  200  modifications  35track  $ 89.00 
and  corrections  to  TRS-DOS  40  or  70  Track  $99.00 


CAT  MODEM  Originate  and  answer  same  as  $148 

Radio  Shack  Telephone  Interface  II 

LEEDEX  MONITOR  Video  100  $129 


TheCPUSHOP_ 

TO  ORDER  CALL  TOLL  FREE  1-800-343-6522  vIsa 

5 Dexter  Row,  Dept.OC-8M,  Charlestown,  MA  02129 
Hours:  10AM-6PM  (EST)  M-F  (Sat.  till  5) 

Mass.  Residents:  Call  617/242-3361, add  5%  sales  tax 
*TRS-80  is  aTandyCorp.T.M.*  Prices  subject  to  change 
DEALER  (NATIONAL/INTERNATIONAL)  INQUIRIES  INVITED 


The  Comprint  912-P  is  a 
microprocessor-controlled  printer. 
It  has  an  automatic-paging  feature 
which  can  be  turned  on  and  off 
through  software  control.  The 
912-P  has  a 256-byte  buffer,  and  an 
optional  2040-byte  buffer  is 
available.  Printing  can  be  stopped 
by  using  a no-print-mode  control 
character  and  resumed  by  sending 
the  on-line-mode  control 
character.  Control  characters  also 
provide  the  functions  form  feed,  to 
get  to  the  top  of  a new  page;  line 
feed,  to  skip  to  the  next  line  at  the 
current  character  position;  and 
bell,  to  sound  an  electronic  beep. 
These  control  characters  can  be 
sent  using  the  appropriate  ASCII 
code  with  the  CHR$  function.  All 
of  these  features  make  text  editing 
quite  flexible.  I am  using  the  Con- 
necticut microcomputer  Word 
Processor  Program  for  text  editing. 
I have  modified  the  program  to 
work  with  my  particular  disk 
drive.  It  took  a few  evenings  for 
necessary  changes  and  debugging. 
The  complete  system  is  now  work- 
ing very  well. 

The  Comprint  912-P  has  fulfilled 
the  claims  made  by  its  manufac- 
turer, Computer  Printers  Interna- 
tional Inc  in  Mountain  View, 
California.  I recommend  this 
printer  to  any  personal  computer 
owner  requiring  hard  copy, 
whether  program  listings,  general 
text,  or  form  letters  are  required. 

Comprint  has  greatly  enhanced 
my  personal  computer's 
potential.  ■ 


About  the  Author 

Bonnie  Best  is  currently  a program- 
mer for  the  Pacific  Telephone  Com- 
pany. She  has  taught  a community 
college  data-processing  course  and 
sixth-,  seventh-,  and  eighth-grade 
mathematics  in  the  San  Francisco 
area. 
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A NEW  WORLD  OF  SMALL  COMPUTERS 
IS  AT  YOUR  FINGERTIPS  THIS  FALL 


4th  Annual 

NATIONAL  SMALL  COMPUTER  SHOW 

New  York  Coliseum,  October  00  to  Nov.  1 , 1 980 


When  we  say  “fingertips”  we  mean  just  that:  a hands-on-inspection 
opportunity  for  you  to  try  the  small  computers  and  systems  that  will 
write  the  history  of  microprocessing  in  the  1 980’s. 

Manufacturers  will  fill  over  30,000  square  feet  with  computers,  soft- 
ware and  peripherals.  Amazing  strides  in  technology  are  reflected  in 
exhibits  and  lecture  series. 

New  hardware  and  software  for  business,  education,  the  sciences 
and  professions,  graphics  and  personal  use  are  being  gathered  for 
the  largest  and  most  beautifully  presented  National  Small  Computer 


Show  ever  produced. 

As  always,  the  show  contains  attractions  for  the  seasoned  compu- 
ter professional,  as  well  as  those  who  wish  an  introduction  to  the 
exciting  world  of  small  computers  for  business,  professional  or 
personal  use.  In  just  a short  time,  you  can  discuss  your  interest  with 
many  industry  leaders,  vendors,  technologists,  and  our  expert 
lecturers. 

Registration  fee  is  only  $10  per  day,  and  all  registrants  have  free 
access  to  the  hourly  lectures. 


FREE  LECTURES  FOR  VISITORS 


Introduction  to  Small  Systems  for  Business,  Stan  Veit,  Associated  Computer  Ind. . noon,  Oct.  30  & 31 . 
Mailing  Lists:  Several  Directions,  Dr.  Norman  Agin.  Mathtech,  Inc.,  noon,  Oct.  30  & 2 pm,  Oct.  31. 
Selecting  A Small  Computer  for  Business,  David  Benevy,  Computer  Mart  of  NJ,  1 pm,  Oct.  30  & 31 . 
Evaluating  and  Improving  Your  Computer's  Performance,  Philip  Grossman,  Raytheon  Co.,  1 pm,  Oct.  30. 
Law  Office  Systems  Aspects  of  Word  Processing,  Bernard  Sternin,  2 pm.  Oct.  30. 

Future  Smart  Machines:  2000  A.D.  and  Beyond,  Dr.  Earl  Joseph,  Sperry  Univac,  2pm,  Oct.  30. 

Computer  Contracts  - Facing  the  Issues,  Alan  C.  Verbit,  Verbit  & Co.,  3 pm.  Oct.  30. 

Acc'ts  Receivable/Acc'ts  Payable/Gen'l  Ledger,  3pm,  Oct.  30. 

Advantages  of  Distributed  Processing  & Multi-Processing,  John  Steefel,  Ql  Corp. , 4 pm,  Oct.  31 . 
Investment  Analysis  of  Stocks  & Commodities  on  a Microcomputer.  Fred  Cohen,  Shearson  Loeb  Rhodes, 
Inc.,  4 pm,  Oct.  30,  3 pm,  Oct.  31. 

BASIC  Programming,  Michael  Mulcahey,  Worcester  State  College,  noon,  Oct. 31 . 

Videoprints:  Full-Color,  Low-Cost,  Hard-Copy  Computer  Graphics,  Warren  Sullivan,  Image  Resource 
Corp. ,1pm,  Oct.  31. 

Business  Applications  Software  Development  Via  Data  Base  Management,  Dr.  Andrew  Whlnston,  Micro 
Oata  Base  Systems,  2 pm,  Oct.  31 . 


Application  of  PASCAL  to  Small  Systems  for  Business,  Panel,  Stan  Veit,  Associated  Computer  Ind., 
Moderator,  3 pm,  Oct.  31. 

Educational  Software:  the  Good,  the  Bad,  the  Ugly,  Jo  Ann  Comlto,  S.U.N.Y.  at  Stony  Brook,  noon, 
Nov. 1. 

Introduction  to  Personal  Computing,  noon,  Nov.  1. 

Computer-Assisted  Mathematics  Courses.  Dr.  Frank  Scalzo,  Queensborough  Community  College, 
1 pm,  Nov.  1. 

Artificial  Intelligence  Update,  Prof.  Peter  Kugel,  Boston  College,  1 pm,  Nov.  1. 

Compiling  and  Retrieving  Personal  Medical  Data  with  a Microcomputer,  Derek  Enlander,  MD,  St.  Luke's 
Hospital.  2 pm.  Nov.  1. 

The  Present  State  of  CP/M  Compatible  Software,  Tony  Gold,  Lifeboat  Associates,  2 pm,  Nov.  1 . 

High  Volume  Data  Handling:  Intro,  to  File  Processing.  Prof.  Peter  Kugel,  Boston  College,  3 pm,  Nov.  1. 
Connecting  the  Computer  to  the  Outside  World,  Prof.  James  Gips,  Boston  College,  3 pm,  Nov.  1 . 
Educational  Applications  in  the  Home.  David  Ahl,  Creative  Computing  Magazine,  4 pm,  Nov.  1 . 

Household  Applications  - Some  of  Them  New,  Dr.  Dennis  J.  McGuire,  4 pm,  Nov.  1 . 

(Additional  lectures  to  be  announced) 


SPECIAL:  EXECUTIVE  EDUCATION  SESSION  FOR  BUSY  PEOPLE 

NSCS  offers  an  Intensive  five-hour  Introduction  to  computers  for  the  executive  whose  time  is  limited,  but  wants  to  learn  how  to  cope  on  various  levels  in  business  with  computers.  Covers  basics 
in  computer  hardware  and  software,  determining  your  needs,  how  to  buy.  how  to  upgrade,  how  to  get  the  most  out  of  systems.  Given  four  times,  Oct.  29  to  Nov.  1 . Fee  $200,  including  run-of- 
show  registration.  Call  or  write  for  Information.  Attendance  limited. 


REGISTRATION  FOR  AMERICA’S  BIGGEST  SMALL  COMPUTER  SHOW  1 

Please  register  me  for  the  4th  Annual  National  Small  Computer  Show,  Oct.  30  - Nov.  1 , 1 980  New  York  Coliseum. 


NAME 


COMPANY  (If  Any)_ 
ADDRESS 


(Check  main  job  function) 

1 □ Accountant/CPA 

2 □ Advertising 

3 □ Administrator  (Business) 

4 □ Architect/Builder 

5 □ Art  Director 

6 □ Banker 

7 □ Chemist 

8 □ Commodities  Broker 

9 □ Communications 

10  □ Computer  Dealer 

1 1 □ Computer  Distributor 

12  □ Computer  Hardware  Consult. 

13  □ Computer  OEM 

14  □ Computer  Software  Consult. 


15  □ Computer  Systems  Consult. 

16  □ Computer  Technician 

17  □ Data  Processing  Mgr. 

18  □ Electronic  Engineer 

19  □ Engineer 

20  □ Financial  Manager 

21  □ Industrial  Des, 

22  □ Lawyer/Law  Office  Mgr. 

23  □ Manufacturer 

24  □ Marketing 

25  □ Medical  Doctor 

26  □ Medical  Technician 

27  □ Military 

28  □ Office  Manager 


_ZIP_ 


BUSINESS  TITLE  (If  Any). 
TELEPHONE 


29  □ Public  Servant 

30  □ Real  Estate 

31  □ Religious 

32  □ Research/Development 

33  □ Scientist 

34  □ Stock  Broker 

35  □ Teacher 

36  □ Transportation 

37  □ Utility 

38  □ WP  Manager 

39  □ WP  Operator 

40  □ Student 

41  □ Other  (Please  specify) 


□ ONE  DAY  $10  □ TWO  DAYS  $20 1 

□ THREE  DAYS  $30 
Mail  with  payment  of  $10  for  each  day  you 
wish  to  attend.  Use  one  form  per  person. 
Registration  badge  will  be  sent  by  mail  in 
early  October.  Check  or  money  order 
only.  Mall  prior  to  October  10, 1 980. 

Foreign  orders:  October  1, 1980. 
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201-569-8542 
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A Review  of 

Four 

Text-Formatting 

Programs 


Text-Formatting  Programs  Reviewed 

Formatter 

Producer 

Cost  ^ 

Script-80 

J Vilkaitis 

POB  26 

High  Street  Extension 

Thomaston  CT  06787 

$120 

TEX 

Digital  Research 

POB  579 

Pacific  Grove  CA  93950 

$75 

Textwriter  III 

Organic  Software 

1492  Windsor  Way 

Livermore  CA  94550 

$125 

TPS 

Technical  Systems  Consultants 
POB  2574 

West  Lafayette  IN  47906 

$60 

by  Larry  Press 

In  a recent  article,  I compared 
four  word-processing  systems. 
Each  of  those  systems  provides  a 
screen  editor,  for  creating  and 
modifying  text  files,  and  a format- 
ter for  printing  them.  If  you 
already  have  a screen  editor  or  are 
content  to  use  the  line  editor 
which  comes  with  the  CP/M[M 
operating  system,  you  can  save 
money  by  purchasing  a stand- 
alone print-formatting  program. 
(See  "Word  Processors:  A Look  at 
Four  Popular  Programs,"  Summer 
1980  onComputing,  page  38.  For 
an  introduction  to  word-processing 
hardware  and  software  concepts, 
you  might  check  that  article  and 
others  in  the  same  issue.) 

I will  compare  four  formatting 
programs  which  run  under  CP/M: 
Script-80,  TEX,  Text  Processing 
System  (TPS),  and  Textwriter  III. 
(See  text  box.)  I obtained  copies  of 
the  four  programs,  used  them  for  a 
time  in  correspondence  and 
writing,  and  prepared  a detailed 
report  on  154  program  character- 
istics. This  is  a summary  of  that 
report  and  my  experience. 

Documentation 

Any  encounter  with  a program 
begins  with  its  documentation. 
Documentation  must  teach  the 


new  user,  serve  as  a reference  for 
the  experienced  user,  and,  if  ap- 
propriate, help  programmers 
modify  the  package.  Table  1 sum- 
marizes the  characteristics  of  the 
manuals  for  these  programs. 


The  Script-80  manual  is  the  least 
useful  as  a tutorial  or  reference 
document.  It  is  short,  poorly 
printed,  and  coverless.  It  makes  a 
poor  impression  and  one  is  tempt- 
ed to  assume  that  the  program  is  as 
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S-80  TEX  TPS  TXTW 


Table  of  contents 

X 

X 

X 

X 

Index 

X 

Reference  command  summary 

X 

X 

X 

X 

Machine-readable  manual 

X 

Line  drawings 

X 

Pages  for: 

Introduction  to  CP/M 

25 

Tutorial  on  the  formatter 

4 

6 

12 

7 

Reference  and  examples 

20 

36 

18 

29 

Application  examples 

2 

8 

10 

Appendices 

6 

6 

8 

Source  listing 

99 

Table  1:  Suromarp  of  manual  contents , S-80  stands  for  Script-80;  TXTW  stands 
for  Textwriter, 


carelessly  done,  which  is  not  the 
case.  There  is  no  index,  and  the 
tutorial  overview  and  reference 
sections  are  brief  and  short  on  ex- 
amples. 

The  TEX  manual  is  the  best 
aesthetically  and  tutorial  ly.  It  is 
"perfect-bound"  (the  type  of  bind- 
ing used  by  this  magazine),  printed 
on  heavy  paper,  and  features  real 
line  drawings  rather  than  com- 
puter printouts  which  try  to 
simulate  drawings.  It  is  the  only 
one  which  is  not  printed  on  a dot- 
matrix printer.  The  manual  begins 
with  a good  tutorial  on  CF/M  and 
the  programs  which  come  with  it. 
This  material  is  well  written  and 
should  be  included  in  the 
documentation  of  CP/M  itself 
(TEX  is  from  Digital  Research,  the 
same  company  that  wrote  CP/M). 
The  reference  section  is  clearly 
organized.  Commands  are  de- 
scribed in  the  same  format 
throughout,  and  clear  examples 
are  given  for  each.  There  is  no  in- 
dex, but  the  reference  section  is 
alphabetized  and  each  command 
begins  on  a new  page,  so  the 
manual  is  easy  to  use  as  a 
reference. 

The  TPS  manual  is  well  written, 
but  not  as  well  organized  as  that  of 
TEX.  The  formatter  tutorial  is  too 
much  like  the  reference  manual 
which  follows,  and  there  are  not 
enough  examples.  The  author  of 
this  manual  had  the  toughest  job 
because  the  system  is  more  com- 
plex and  general  than  the  others 
(more  on  this  difference  later). 
This  is  the  only  manual  which 
documents  the  program  itself;  the 
others  are  user  manuals  only. 
There  is  a well-annotated  source 
listing  of  the  program,  which  is  ap- 
propriate since  this  program  is  for 
fairly  sophisticated  users.  There  is 
no  internal  documentation  other 
than  the  listing. 

Finally,  there  is  the  Textwriter 


manual.  It  is  bound  in  a loose-leaf 
notebook,  which  is  nice  for  up- 
dates, Textwriter  is  sold  for  North 
Star  and  Micropolis  systems  as 
well  as  CP/M,  and  the  manual  has 
sections  which  are  specific  to  each 
version.  The  loose-leaf  format  is 
nice  because  irrelevant  sections 
can  easily  be  removed.  This  is  the 
only  manual  with  an  index,  which 
reflects  the  fact  that  Textwriter  is 
the  only  one  of  these  programs 
with  the  ability  to  automatically 
generate  an  index.  In  my  opinion, 
the  clarity  of  the  writing,  the  ex- 
amples, and  the  organization  are 
not  as  good  as  in  the  TEX  manual. 

Program  Operation 

Each  program  operates  in 
basically  the  same  fashion.  The  file 
to  be  printed  is  prepared  using  an 
editor.  You  can  use  any  editor,  but 
be  sure  that  it  stores  text  character- 
by-character,  rather  than  using 
nonprinting  codes  to  compress  the 
text,  or  you  may  have  trouble.  In 
creating  the  file  to  be  formatted, 
you  do  not  have  to  worry  about 
final  appearance  since  that  will  be 
governed  by  formatting  commands 
which  are  interspersed  in  the  text. 
Once  the  text  file  is  complete,  it  is 
saved  on  a disk,  and  the  formatting 
program  is  run.  (See  figure  1.) 

Each  program  allows  the 
operator  to  direct  the  formatted 
output  to  either  the  console  or  the 
printer.  All  but  Script-80  also  allow 
the  output  to  be  sent  to  a disk  file. 


Previewing  the  formatted  output 
on  the  console  is  a good  idea,  but 
only  TPS  provides  display  pauses 
during  previewing.  The  other 
systems  simulate  page  feeds  by 
line  feeds,  with  the  result  that  the 
text  jumps  off  the  screen  before 
you  have  a chance  to  look  at  it. 

As  already  mentioned,  each 
system  allows  interspersing  of 
commands  in  the  text  to  produce  a 
formatted  output.  Many  of  these 
commands  are  used  to  set 
variables  such  as  page  length, 
margins,  etc,  which  define  the 
basic  format  of  the  document.  If  no 
commands  are  provided,  certain 
default  values  are  assumed,  for  ex- 
ample, a page  length  of  66  lines. 

It  would  be  possible  to  print 
many  documents  without  using 
any  formatting  commands  if  these 
default  values  could  be  specified 
by  the  user  when  the  system  was 
first  set  up  and  if  line  breaks  were 
handled  properly.  Unfortunately, 
none  of  the  programs  allows  you  to 
specify  default  values,  and  only 
TPS  handles  line  breaks  in  a 
satisfactory  manner.  Let  me 
digress  a bit  on  the  manner  in 
which  line  breaks  are  handled. 

Each  of  the  formatters  operates 
in  one  of  two  modes.  In  the  literal 
mode , lines  of  text  are  printed  as 
they  were  keyed  in.  Line  breaks 
occur  only  where  the  user  has  add- 
ed carriage  returns.  In  the  fill 
mode , the  formatter  generally  fills 
each  line  to  the  specified  margin, 
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ignoring  carriage  returns.  Even 
when  operating  in  fill  mode,  there 
are  times  when  a line  should  be 
broken— for  example,  at  the  end  of 
a paragraph. 

Table  2 summarizes  the  way  line 
breaks  are  handled  by  each  pro- 
gram in  the  absence  of  formatting 
commands.  Since  TPS  causes  a 
break  whenever  a line  begins  with 
a blank  or  when  a line  is  totally 
empty,  it  is  capable  of  printing 
documents  with  no  embedded 
commands,  assuming  that  the 
default  page-layout  parameters  are 
suitable.  If  you  begin  a paragraph 
by  indenting  or  put  a blank  line 
between  paragraphs,  there  will  be 
a break  at  the  end  of  the  preceding 
paragraph.  TEX  comes  close  to 
working  without  commands  since 
blank  lines  may  be  used  to 
separate  paragraphs.  However, 
page  numbering  is  enabled  by 
default,  so  a letter  composed 
without  commands  will  have  page 
numbers  automatically  printed  on 
the  bottom.  Script-80  also  comes 
close,  but  since  blank  lines  are  ig- 
nored ratheT  than  passed  through 
to  the  output,  it  is  not  possible  to 
force  a signature  such  as: 

Sincerely, 

Larry 

With  Textwriter,  files  without 
commands  are  merely  formatted 
as  single,  unbroken  paragraphs. 


By  using  appropriate  commands 
you  may,  of  course,  force  line 
breaks  in  all  of  these  systems.  For 
example,  each  has  an  explicit 
break  command  and  a start- 
paragraph  command.  Both 
Script-80  and  TPS  have  alternative 
command  prefixes  which  either 
cause  or  suppress  line  breaks 
when  the  commands  are  en- 
countered. 

Program  Features 

Table  3 summarizes  the  number 
of  functions  in  each  program  ac- 
cording to  several  categories. 
These  rankings  give  some  indica- 
tion of  the  power  of  the  programs, 
but  they  should  be  taken  only  as 
first  approximations.  They  are  par- 
ticularly unfair  to  TPS,  since  it  has 
been  designed  different  from  the 
others.  TPS  was  modeled  after  text 
formatters  for  larger  systems.  As 
such,  it  is  designed  to  provide  a 
good  deal  of  flexibility  and 
generality  for  the  programmer- 
user.  For  example,  rather  than  pro- 
viding explicit  commands  for  set- 
ting page  and  header  margins,  the 
system  assumes  that  you  will  write 
macroinstruction  sequences  to 
handle  them  as  you  desire*  (See 
listing  L)  Therefore,  there  are 
fewer  primitive  commands,  but  it 
is  possible  to  emulate  most  of  the 
commands  in  the  other  systems  by 
writing  appropriate  command  pro- 
grams. 

The  power  of  TPS  is,  therefore, 


understated  in  the  rankings  of 
fable  3;  however,  the  system  re- 
quires more  sophistication  on  the 
part  of  the  user.  The  rankings 
might  also  be  misleading  because 
they  only  show  the  number  of 
features,  and  say  nothing  of  their 
utility.  Even  if  a program  has  few 
features,  it  might  have  one  that  is 
quite  important  to  you.  With  these 
disclaimers  noted,  let  us  look  at 
each  of  the  categories. 

Page  Layout 

Page  layout  has  to  do  with  set- 
ting the  size  of  the  printed  page 
and  the  various  margins.  (See 
figure  2.)  All  of  the  systems  are 
fairly  equal  here,  except  that  TPS 
relies  on  user-supplied  programs, 
so  it  does  not  provide  as  many 
primitive  commands  as  the  others. 
TEX  rates  low  only  because  it 
makes  no  provision  for  a footing 
margin. 

Page  Control 

Most  of  the  page-control  features 
are  concerned  with  forcing  or  in- 
hibiting page  breaks  either  uncon- 
ditionally or  when  certain  condi- 
tions are  met.  For  example,  each 
system  allows  you  to  start  a new 
page  if  the  printing  has  gone 
beyond  a certain  line,  or  to  start  a 
new  page  at  any  arbitrary  point  in 
the  text.  They  are  fairly  equal  in 
power,  but  the  edge  goes  to 
Script-80  and  TPS  which  have  a 
greater  ability  to  look  ahead  in  the 
text  before  deciding  whether  or 
not  to  end  a page. 

Page  and  Chapter  Numbering 

Each  system  has  the  ability  to 
automatically  count  pages  and 
number  (or  not  number)  each 
page.  They  vary  in  their  ability  to 
place  the  numbers  at  different 
positions  on  the  pages.  Textwriter 
is  unique  because  it  keeps  track  of 
chapter  numbers  as  well  as  page 
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numbers.  TPS  is  unique  because  it 
is  able  to  display  page  numbers  as 
Arabic,  lowercase  Roman,  or  up- 
percase Roman  numerals.  Again, 
TPS  is  at  a disadvantage  in  terms  of 
the  number  of  features,  because  of 
Its  reliance  on  user-supplied  pro- 
grams to  determine  page  number- 
ing. Even  though  it  has  few 
primitive  features,  it  is  possible  to 
provide  all  of  the  functions  of  the 
others  by  writing  suitable  pro- 
grams. 

Page  Heading  and  Footing 

Each  system  is  able  to  place  a 
specified  heading  line  at  the  top  of 
each  new  page.  This  line  may  or 
may  not  include  the  page  number. 
TPS  is  unique  because  its  title  lines 
[which  may  be  placed  anywhere 
on  the  page]  may  have  three  parts: 
one  at  the  left  margin,  one 
centered,  and  one  at  the  right 
margin.  TEX  is  the  only  system 
which  is  unable  to  place  footing 
lines  at  the  bottom  of  each  page. 

Text  Diversion 

Text  diversion  refers  to  the  abili- 
ty to  place  portions  of  the  text  in 
storage  temporarily  for  printing  at 
a later  time.  This  is  necessary  for 
printing  footnotes  at  the  bottoms 
of  pages  or  accumulating  terms  for 
an  index  or  table  of  contents.  Only 
TPS  and  Textwriter  are  able  to 
divert  text,  in  different  ways.  Text- 
writer  explicitly  provides  for  foot- 
notes, index  entries,  and  table-of- 
contents  entries.  It  is  simple  to  use. 
For  example,  you  need  only  flag  a 
term  to  have  it  entered  into  the  in- 
dex along  with  the  page  and 
chapter  numbers  in  which  it  was 
used.  A single  command  will  pro- 
duce an  alphabetized  index  at  the 
end  of  the  article.  Tables  of  con- 
tents and  footnotes  are  handled  in 
a similar  easy-to-use  manner. 

TPS  is  also  capable  of  buffering 


in  creating  the  file 
to  be  formatted, 
you  do  not  have  to 
worry  about  final 
appearance  since 
that  will  be  gov- 
erned by  the  for- 
matter. 


text  for  future  output,  but  the  pro- 
grams must  be  written.  This  is  a 
good  deal  more  cumbersome  for 
footnotes  or  tables  of  contents,  and 
an  alphabetized  index  would  be 
impossible.  The  advantage  to  the 
TPS  approach  is  that  you  are  not 
stuck  with  the  formats  supplied  by 


the  system.  For  example,  you 
could  force  footnotes  to  be  on  even 
pages  only,  spread  evenly  across 
adjacent  pages,  separated  from  the 
body  by  a row  of  asterisks  (rather 
than  dashes),  numbered  (rather 
than  designated  by  an  asterisk), 
etc.  If  you  want  that  sort  of  flex- 
ibility, you  need  to  use  TPS  and 
build  a library  of  macro  programs 
to  produce  the  kind  of  footnotes 
you  like. 

Paragraph  and  Line  Control 

I have  already  discussed  the  line- 


S-80  TEX 

TPS  TXTW 

Break  if  first  character  of  line  is  blank 

X 

X 

Break  on  empty  line 

X 

X 

Pass  empty  line  through  to  output 

X 

X 

Table  2:  With  the  exception  of  Textwriter , each  program  is  capable  of 

generating  line  breaks  even  if  there  are  no  commands  embedded 

in  the  text . 

Because  of  its  handling  of  these  breaks  and  its  default  parameter  values,  TPS  is 
capable  of  printing  documents  without  commands,  if  the  default  format  is 

suitable. 

S-80 

TEX 

TPS  TXTW 

PAGE  LAYOUT 

2 

3 

4 

1 

PAGE  CONTROL 

1 

2 

1 

2 

PAGE  AND  CHAPTER  NUMBERING 

2 

2 

3 

1 

HEADING  AND  FOOTING 

2 

4 

1 

3 

TEXT  DIVERSION 

N 

N 

1 

2 

PARAGRAPH  AND  LINE  CONTROL 

3 

3 

2 

t 

TYPE  AND  FONT  CONTROL 

2 

4 

3 

1 

PROGRAMMING 

N 

N 

1 

2 

DISK  OPERATIONS 

3 

4 

1 

2 

OPERATOR  INTERACTION 

3 

4 

2 

1 

PROGRAM  INVOCATION  OPTIONS 

2 

2 

1 

3 

COMMAND  SYNTAX 

N 

N 

1 

t 

Table  3:  The  programs  are  ranked  by  the  number  of  functions  in  each  category; 
however,  this  is  not  always  an  indication  of  relative  power , TPS  has  fewer  built- 
in  commands  in  some  categories  than  other  programs , but  it  is  possible  to 
simulate  many  of  those  commands  using  its  programming  features.  Furthermore, 
even  though  a program  has  many  features  in  a category,  it  may  be  lack ing  one 
that  is  critical  to  your  application , 
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.DM  HD  (name  the  macro  program  "HD") 

,SP  3 (space  three  lines) 

.TL  "Sample  Heading  Line”  (output  the  title  line) 

,SP  3 (space  three  more  lines) 

(end  of  macro  program) 


Listing  1:  A short  macroinstruction  sequence  like  this  is  written  for  TPS  to  out- 
put a heading  line  and  leave  a six-line  margin.  This  macro  program  may  then  be 
invoked  whenever  a certain  line  is  printed  or  whenever  certain  conditions  (such 
as  the  start  of  an  even-numbered  page)  are  met. 


.TM  6 
.HM  3 

.HE  Sample  Heading  Line 


(this  command  sets  the  top  margin  at 
six  spaces) 

(this  command  places  the  heading  line) 
(this  command  defines  the  heading  text) 


Listing  2:  For  Script-80,  TEX,  or  Textwriter,  the  top  margin  and  heading  line 
would  be  set  using  commands  such  as  these. 


-PAGE  WIDTH- 


r 

TOP  MARGIN 

L 


LEFT 

MARGIN- 


f 

BOTTOM 

MARGIN 


HEADING  MARGIN 


HEADING  LINE 


LINE  LENGTH 


BODY 


FOOTING  ft /OR  FOOTNOTES 

[footing  MARGIN 


z 

H 

o 

z 


Figure  2:  Each  program  allows  you  to  set  basic  page-layout  parameters  as 
illustrated  here.  In  each  case,  lengths  are  specified  in  numbers  of  lines  and  spaces , 
rather  than  inches.  All  but  TEX  allow  the  specification  of  a footing  margin  and  text. 


breaking  and  paragraph- 
designation  features  included  in 
this  category.  Each  system  is 
capable  of  printing  lines  to  the 
nearest  word  and  justifying  the 
lines  by  inserting  blanks  between 


words.  Only  Textwriter  is  able  to 
justify  by  placing  equal  spaces 
around  each  character,  if  your 
system  has  a continuous-spacing 
printer  such  as  a Diablo,  NEC,  or 
Qume.  Script-80  makes  what  I con- 


sider a mistake  in  justification.  If  a 
line  is  too  short  (for  example,  the 
last  line  of  a paragraph)  it  will  be 
justified  if  it  takes  up  75%  of  a full 
line.  The  other  systems  do  not 
justify  such  lines.  Script-80  pro- 
duces funny-looking  paragraphs 
with  too  much  blank  space  in  the 
last  lines. 

Other  features  such  as  automatic 
indentation  of  and  spacing  be- 
tween paragraphs,  tabbing,  indent- 
ing of  text  and  paragraphs,  and 
varying  the  spacing  between  lines 
fall  into  this  category.  Textwriter 
has  a few  more  features  than  the 
others  in  this  area,  but  as  I in- 
dicated earlier,  its  rules  for  line 
breaks  make  it  impossible  to  print 
simple  documents  without  any 
commands.  Again,  many  of  the 
features  of  the  other  systems  could 
be  emulated  with  user-written 
routines  in  TPS. 

Type  and  Font  Control 

These  features  deal  with  the 
ability  to  vary  character  spacing 
and  appearance  if  your  system  has 
a continuous-spacing  printer. 
Although  the  programs  appear  to 
be  ranked  in  order  from  one  thru 
four,  Textwriter  is  really  the  only 
one  which  makes  an  effort  in  this 
area.  With  Textwriter,  you  are 
able  to  print  super  and  subscripts, 
boldface,  double-strike  characters, 
underline  characters,  and  select  10 
or  12  characters  per  inch.  The 
same  codes  as  in  the  WordStar 
word-processing  system  are  used, 
so  that  files  created  using  Word- 
Star can  be  printed  without 
change.  (Textwriter  is  compatible 
with  WordStar,  so  WordStar 
owners  who  need  text  diversion 
and  disk  operations  can  use  it.) 

Script-80  ranks  second  in  this 
category  because  it  has  a pixel 
mode  which  enables  you  to  print  a 
crude  grey-scale  drawing,  such  as 
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one  made  by  using  a television 
camera  and  computer,  but  you 
need  a lot  of  patience  to  define  the 
picture. 

Programming 

TPS  and  Textwriter  are  the  only 
systems  with  programming 
features.  With  TPS,  you  commonly 
build  up  a library  of  macro  pro- 
grams for  processing  footnotes, 
paragraphs,  new  pages,  etc.  These 
macro  programs  can  be  invoked 
when  a certain  line  on  the  page  is 
reached,  when  some  condition  is 
met,  or  when  they  are  encountered 
as  commands  in  the  text  stream. 
The  system  provides  for  fourteen 
numeric  variables  which  you  may 
use  as  you  please  and  thirteen 
variables  used  by  the  system.  (See 
table  4,)  You  can  assign  values  to 
user  variables,  alter  them  with 
simple  arithmetic  expressions,  and 
test  them.  The  operator  can  also  be 
prompted  to  supply  values  for  TPS 
variables.  In  addition  to  numeric 
variables,  the  operator  (or  a disk 
file]  can  supply  values  for  one 
string  variable.  These  values  are 
then  output  with  the  text  and  are 
used  for  filling  in  the  blanks  in 
forms  at  print  time. 

Textwriter  is  not  as  general  in  its 
programming  structure,  but  it  is 
quite  useful  for  filling  in  blanks  on 
forms.  The  system  provides  for  six- 
teen string  variables  of  up  to  32 
characters  each.  These  may  be 
referred  to  by  any  name  you  wish 
rather  than  by  single  characters  as 
is  the  case  with  TPS,  As  with  TPS, 
the  operator  may  be  prompted  to 
supply  values  for  these  variables, 
or  their  values  may  be  read  from  a 
disk  file. 

Disk  Operations 

TPS  and  Textwriter  have  more 
disk  operations  than  the  other  two 
systems  in  order  to  complement 
their  programming  capability. 


Each  system  can 
print  lines  to  the 
nearest  word  and 
justify  them  by  in- 
serting blanks  be- 
tween words. 


Both  are  capable  of  reading 
variable  values  from  a disk  file  and 
subsequently  putting  them  in  the 
formatted  text.  Thus  it  is  possible 
to  use  either  system  in  applications 
such  as  sending  a "personalized" 
letter  to  each  person  in  a name- 
and-address  file.  The  program- 
ming power  of  TPS  allows  even 
more  flexibility,  such  as  sending 
letters  containing  different 
paragraphs  to  different  groups  of 
people,  (The  Script-80  manual 
refers  to  the  availability  of  a "com- 
mercial" version  of  the  program 
with  these  features,  however,  they 
were  not  found  in  the  "profes- 
sional" version  which  was  sup- 
plied for  review.] 

In  addition  to  using  a disk  file  to 
fill  in  blanks  and  control  the  struc- 
ture of  the  forms  produced,  it  is 
possible,  in  all  but  TEX,  to  in- 
tegrate material  from  more  than 
one  disk  file  into  a single  docu- 
ment, For  instance,  the  chapters  of 
a book  might  each  be  a separate 
edit  file,  but  you  would  want  to 
print  them  together  when  the  en- 


tire book  is  finished.  In  the  case  of 
TPSr  this  concatenation  of  files  is 
done  by  the  operator  when  the 
program  is  invoked. 

Operator  Interaction 

The  operator  may  interact  with 
each  program  while  it  is  running. 
Again,  TPS  and  Textwriter  have 
more  features.  For  example,  it  is 
possible  to  pause  during  printing 
to  instruct  the  operator  to  change 
forms  or  print  elements,  or  to  re- 
quest values  for  variables. 
Script-80  and  TEX  merely  allow 
for  pausing  or  stopping  the  job  dur- 
ing printing. 

Program  Invocation 

The  operator  is  able  to  select 
from  a number  of  options  at  the 
time  the  formatting  job  is  started. 
The  formatted  output  can  be 
directed  to  the  printer  or  console 
in  each  system,  and  to  the  disk  in 
all  but  Script-SO,  TEX  allows  you 
to  direct  any  error  messages  to 
either  the  console  or  the  printer, 
and  it  is  even  possible  to  suppress 
formatting  and  only  check  for 
errors.  As  mentioned  in  the  section 
on  program  operation,  TPS  allows 
you  to  specify  the  number  of  lines 
on  your  console,  so  that  formatted 
output  can  be  previewed  before  it 
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CURRENT  PRINT  COLUMN 

V V 
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CURRENT  LEFT  MARGIN 

DAY  OF  THE  MONTH 

CURRENT  PAGE  LENGTH 

END  OF  DATA  FILE  FLAG 

DIVERSION  TEXT  LINE  COUNT 

INPUT  STRING  CHARACTER  COUNT 

YEAR 

CURRENT  INDENT 

PAGE  NUMBER 

CURRENT  LINE  LENGTH 

MONTH 

CURRENT  LINE 

Table  4:  Variables  which  are  maintained  by  TPS.  The  user  may  cause  their 
values  to  he  printed  and  may  test  their  values  in  deciding  how  to  format  text.  In 
addition  to  these,  the  system  provides  fourteen  user- defined  variables  and  a string 

variable , 
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is  printed.  Script-80  is  unique 
because  the  operator  can  supply  a 
number  of  text-formatting  com- 
mands at  the  time  the  program  is 
started.  Thus  it  is  possible,  for  in- 
stance, to  print  a document  on  two 
different  sizes  of  paper  without 
changing  the  embedded  com- 
mands. 

Command  Syntax 

The  basic  command  syntax  is 
similar  for  each  system.  Com- 
mands must  be  at  the  start  of  a line 
and  must  be  preceded  by  a special 
character.  Textwriter  uses  words 
such  as  'JbreakJr  for  commands 
while  the  others  use  two-character 
abbreviations  such  as  "BR'J.  Only 
Textwriter  allows  multiple  com- 
mands on  a line. 

TPS  and  Textwriter  allow  for 
some  altering  of  the  syntax  of  com- 
mands. Textwriter  allows  you  to 
redefine  the  special  characters 
used  to  signify  such  things  as  the 
start  of  a command,  a tab,  an 
underline,  etc.  This  enables  the 
literal  interpretation  of  what 
would  normally  be  command 
characters.  TPS  achieves  the  same 
result  by  allowing  you  to  tem- 
porarily ignore  the  normal  mean- 
ing of  a control  character. 

Miscellaneous 

Table  5 lists  some  miscellaneous 


The  operator  may  in- 
teract with  each 
program  while  it  is 
running. 


features  found  in  these  programs. 
The  ability  to  output  arbitrary 
codes  to  your  printer  is  useful  if 
you  wish  to  take  advantage  of 
special  features  it  has.  The  pro- 
gram sizes  shown  are  for  the  pro- 
gram itself.  The  systems  which  are 
able  to  divert  text  use  a buffer  that 
varies  in  size  during  execution. 
The  amount  of  space  required  is  a 
function  of  the  amount  of  material 
saved  for  footnotes,  the  index,  and 
the  table  of  contents. 

Conclusion 

I have  attempted  to  summarize 
the  functions  provided  by  each  of 
these  programs.  In  deciding  which 
is  right  for  you,  you  should  ask 
what  you  plan  to  use  it  for  and 
how  much  you  will  use  it.  If  you 
plan  to  use  the  system  for  mass 
mailings,  you  will  need  the  pro- 
gramming and  disk  features  of  TPS 
or  Textwriter.  If  the  degree  of  flex- 
ibility found  in  Textwriter  is  suffi- 
cient, it  will  be  easier  to  use,  par- 
ticularly if  you  do  not  have  much 
programming  experience. 

If  you  will  be  using  the  system  to 
produce  manuals  or  reports,  the 
features  of  Textwriter  for  foot- 


S-80 TEX 

TPS 

TXTW 

Output  arbitrary  codes  to  printer 

X 

X 

ignore  specified  character 

POKE  values  to  memory 

X 

X 

X 

Utilize  formfeed  feature 

X 

X 

Program  size  (K  bytes) 

6.75  7.25 

7.5 

15.75 

Table  5:  Miscellaneous  characteristics  of  the  four  programs. 

noting  and  building  indexes  and 
tables  of  contents  will  be  welcome. 
Again,  this  assumes  that  the  for- 
mat provided  is  suitable  to  you.  If 
you  plan  to  do  a lot  of  document 
composition  and  revision,  I suggest 
that  you  consider  obtaining  a 
screen-oriented  word  processor 
such  as  those  reviewed  in  the  Sum- 
mer 1980  issue  of  onComputing. 
For  example,  the  combination  of 
Electric  Pencil  for  editing  in- 
dividual chapters  and  Textwriter 
for  printing  them  as  a single  book 
(with  an  index  and  table  of  con- 
tents] would  be  about  the  same 
price  as  many  word  processors. 

If  you  are  able  to  get  by  with  the 
somewhat  restricted  formatting 
features  of  TEX,  you  will  find  it 
the  easiest  to  learn  and  use.  It  is 
suitable  for  either  long  documents 
or  short  correspondence.  If  you  do 
not  need  a lot  of  editing  power, 
any  one  of  these  systems,  in  con- 
junction with  the  CP/M  line  editor, 
will  enable  you  to  print  formatted 
documents  at  a reasonable  cost.l 
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COMPUTER 
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TO  YOU. 


The  more  you  know  about  ^ 

microprocessors,  the  better  you  can 
communicate  with  your  microcomputer.  Sams 
has  the  latest  books  on  understanding, 
programming  and  interfacing  the  most 
commonly-used  microprocessors  like  the  Z-80, 

6502,  6800,  6801  and  8085A. 
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Program  Design  and 
Construction  by 

David  A Higgins, 

Prentice-Hall,  1979,  softcover, 

189  pages,  $9.95 

Review  by:  Phil  Hughes 

Program  Design  and  Construction 
was  written  to  teach  structured 
program  design  to  personal  com- 
puter users.  The  design  method 
presented  is  Warnier-Orr 
diagramming.  This  method  was 
developed  for  large  computer 
systems  and  until  now  its  tech- 
niques have  been  difficult  for  the 
beginner  to  grasp. 

Mr  Higgins  does  an  excellent 
job  of  presenting  these  techniques 
in  a manner  that  is  understand- 
able by  a newcomer  in  the  com- 
puter field.  For  example,  the  first 
Warnier-Orr  diagram  discussed  il- 
lustrates what  steps  are  necessary 
to  satisfy  the  request,  "Run  down 
to  the  grocery  store  and  pick  up  a 
loaf  of  bread,  please."  At  first 
this  may  seem  unscientific  and 
not  related  to  computer  program- 
ming, but  it  is  and  the  parallelism 
is  well  developed  in  the  text. 

The  first  part  of  the  book 
presents  the  design  tools  com- 
pletely independent  of  any  com- 
puter hardware  and  language.  In 
fact,  much  of  the  discussion  ad- 
dresses the  question  of  why 
design  and  programming  should 
be  separate.  After  ten  chapters  of 
methods  and  examples,  chapter 
11  addresses  common  errors 
made  by  newcomers  to  structured 
design.  This  is  much  more  than  a 
simple  list  of  errors.  It  discusses 
why  each  error  (such  as  design-a- 
little,  code-a-little)  is  a problem. 
Examples  of  the  errors  are 
presented  and  compared  with  the 
correct  design  approach. 

Chapter  12  addresses  concur- 
rency, the  condition  of  two  or 


Book 

Reviews 


more  events  occurring  at  once, 
neither  of  which  is  subset  of  the 
other.  A method  called  hierarchy 
inversion  is  developed,  which  is 
used  to  solve  the  problem  of 
handling  concurrent  events.  This 
method  is  a simple  step-by-step 
process  that  reduces  concurrent 
events  into  a hierarchical  structure 
which  can  be  handled  with  the 
tools  previously  presented.  The 
example  used  is  probably  the  first 
one  that  will  be  encountered  by  a 
business  programmer:  the  fact 
that  a business  week  is  not 
necessarily  contained  within  a 
calendar  month  (or  a year,  for 
that  matter). 

Chapter  13  presents  a concept 
called  "Assembly  Line 
Diagrams."  This  is  a technique  in 
which  Warnier-Orr  diagramming 
notation  is  used  to  illustrate  the 
assembly  of  something.  Both  a 
car  and  a computerized  savings- 
account  report  are  used  as  ex- 
amples. The  technique  fits  each 
of  these  equally  well. 

Finally,  two  chapters  address 
the  process  of  coding  programs  in 
BASIC  from  Warnier-Orr 
diagrams.  First,  some  coding  con- 
ventions are  presented  and 
discussed.  Next,  the  BASIC 
keywords  necessary  to  produce 
the  DO-UNTIL,  DO-WHILE,  and 
CASE  control  structures  are 
presented  and  discussed.  Then, 
the  complete  source  code  for  one 
example,  the  game  of  BUG,  and 
much  of  the  source  code  for  the 
savings-account  report  program 
are  presented. 

The  afterword  reviews  the 
reasons  for  using  the  techniques 
presented  in  the  first  fifteen 


chapters.  It  convinced  me. 

A newcomer  armed  with  this 
book  and  a good  book  on  the 
computer  language  he  or  she 
plans  to  use  will  be  well 
equipped  to  write  programs  that 
are  both  correct  and  easily  main- 
tained. For  a professional,  the 
techniques  are  clearly  presented 
and  not  tied  to  any  particular 
language. 

This  excellent  introduction  to 
structured  design  is  the  first  book 
in  the  Prentice-Hall  series  on  per- 
sonal computing.* 


BASIC:  A Self-Teaching  Guide 

by  Robert  L Albrecht, 

LeRoy  Finkel,  and 
Jerald  R Brown, 

John  Wiley  & Sons  Inc,  1978,  soft- 
cover,  324  pages,  $6.95 

Review  by:  Dr  Myron  A Calhoun 

Confucius  is  reported  to  have 
said,  "The  self-taught  person  had 
a fool  for  a teacher."  With  the 
help  of  this  book,  that  old  saying 
can  be  laid  to  rest  for  good.  If 
you  have  a need  to  learn  the 
BASIC  language  and  do  not  have 
access  to  a formal  offering  of  the 
subject,  a careful  study  of  this 
"self-teaching"  guide,  with  prop- 
er attention  paid  to  the  examples 
and  self-tests,  may  suffice. 

The  book  is  organized  in  the 
usual  format  for  a self-paced 
course  of  study:  the  material  is 
presented  in  short  sections  called 
"frames,"  each  of  which  presents 
a small  bit  of  new  material  and 
asks  a question  to  test  your  com- 
prehension. Correct  answers  are 
given  immediately  following  the 
blank  line  reserved  for  your 
answer,  so  the  feedback  is  both 
quick  and  positive.  Each  chapter 
begins  with  a list  of  objectives 
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Build  your  own  microcomputer 

us  you  learn 

computer  technology  at  home. 

New  from  NRI!  The  Most  Complete  and  Up-to-date  Home  Study  Course  Ever  Offered 


As  the  microprocessor  revolutionizes  the 
computer  world  and  microcomputers  appear 
almost  everywhere,  NRI  brings  you  a new, 
convenient,  and  effective  way  to  keep  up  with 
this  expanding  technology.  It’s  NRI’s  Computer 
Technology  Course,  created  and  designed  exclu- 
sively for  learning  at  home  in  your  spare  time. 

Featuring  NRI’s  Exclusive 
Dual  Language  Microcomputer 

NRI  goes  beyond  book  learning  to 
give  you  practical,  “hands-on”  experience  in 
designing  circuitry,  interfacing  components, 
programming,  and  troubleshooting.  As  you 
learn,  you  actually  assemble  NRI’s  designed-for- 
leaming  microcomputer,  incorporating  the  latest 
advances  in  the  state  of  the  art.  It  looks  and 
operates  like  the  finest  of  its  kind,  actually  does 
more  than  many  commercial  units.  But  NRI 
engineers  have  designed  components  and 
planned  assembly  so  it  demonstrates  important 
principles,  gives  you  working  experience  in  detect- 
ing and  correcting  problems.  And  it’s  yours  to 
keep,  put  to  work  in  your  own  home  or  business. 

You  also  build  and  keep  your  own  test 
instruments,  including  a transistorized  volt- 
ohm  meter  and  CMOS  digital  frequency  counter. 
And  NRI’s  Discovery  Lab®  broadens  your 
horizons  with  specialized  experiments  and 
theory  demonstrations. 

The  Proven  Way 
to  Learn  at  Home 

You  don’t  have  to  worry  with  travel, 
classes,  or  time  lost  from  work  when  you  learn 
the  NRI  way.  As  they  have  for  more  than  60 


years  of  teaching  technical  subjects,  NRI  brings 
the  material  to  you.  You  study  in  your  spare  time, 
at  your  convenience,  using  “bite-size”  lessons 
that  program  material  into  logical  segments  for 
easier  assimilation.  You  perform  experiments 
and  build  equipment  using  kits  we  supply.  And 
your  personal  NRI  instructor  is  always  available 
for  consultation  should  you  have  questions  or 
problems.  Over  a million  students  have  already 
shown  the  effectiveness  of  NRI  training. 

Choice  of  Courses 

Several  courses  are  available,  depending 
upon  your  needs  and 
background.  NRI’s  Master 
Course  in  Computer 
Technology  starts  with 
the  fundamentals,  ex- 
plores basic  electronics 
and  digital  theory,  the 
total  computer  world, 
and  the  microcomputer. 

The  Advanced  Course, 
for  students  already 
versed  in  electronics 
and  general  comput- 
ers, concentrates  on  the 
microprocessor  and  mic- 
rocomputer. In  both 
courses,  you  build  all 
instruments  and  your 
own  computer. 
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—what  you  should  be  able  to  do 
after  completing  that  chapter.  At 
the  end  of  each  chapter  is  a self- 
test which  provides  a review  of 
the  material  presented  in  the 
chapter.  Answers  to  these  self-test 
questions  are  given  on  a separate 
page  to  reduce  your  temptation  to 
take  a "sneak  peek."  Associated 
with  each  answer  is  a reference 
to  one  or  more  frames  in  the 
chapter  which  you  can  refer  to  if 
the  question  is  missed  or 
answered  poorly.  In  addition, 
each  self-test  contains  one  "bonus 
problem"  for  which  an  answer  is 
not  given.  In  a formal  classroom 
situation,  according  to  a note  to 
instructors  in  the  preface,  these 
questions  can  be  given  as 


assignments  to  students  either  as 
group  projects  or  as  individual  re- 
quired assignments. 

For  readers  who  have  had  some 
previous  experience  in  BASIC, 
the  self-tests  can  be  used  as  both 
reviews  and  guides,  showing 
where  more  intensive  study  could 
begin.  If  you  can  pass  the  self-test 
before  reading  the  chapter,  you 
will  not  learn  much  by  going 
back  and  reading  it. 

The  book  contains  ten  chapters. 
Their  titles  and  a brief  summary 
of  their  objectives  are: 

1.  "Getting  Started"  covers  pro- 
gram input,  correcting, 
editing,  deleting,  LISTing,  and 
RUNning.  This  chapter  also 


Low  Prices 

To  the  small  volume  user ” 


Memorex  brand 
quality  disks 


Q 50 

w ea. 


Word  processing  cassettes  • Word  processing/terminal 
Computer  ribbons  ribbons 

Xerox  computer  terminals  * Prinl  wheels  & elements 


Diskette  and  microfiche  filing 
systems. 


Magnetic  cards/flexible  disks 
Typewriter  ribbons/lift-off 


You  always  WIN  with  our  competitive  prices.  When  you 
PLACE  your  order  by  noon,  it’s  shipped  by  4:00  P.M.  Let  us 
SHOW  you  the  value  of  quality  products. 

Sales  territories  available,  Inquire  now! 
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NCE  Supply  Corp. 
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explains  scientific  notation, 
the  PRINT  and  END 
statements,  and  the  correct 
notation  for  arithmetic  opera- 
tions. 

2.  "Warming  Up"  covers  the 
concept  of  a variable  and  the 
BASIC  statements  LET,  IN- 
PUT, READ/DATA,  GOTO, 
and  REMark. 

3.  "Decision  Making"  deals 
with  comparison  symbols, 
conditional  branching,  and 
the  IF-THEN  statement. 

4.  "FOR-NEXT  Loops"-the 
chapter  title  says  it  all! 

5.  "Functions"  shows  how  to 
properly  use  the  INT,  SQR, 
RND,  TAB,  and  user-defined 
(DEF  FNx)  functions  as  well 
as  the  new  statements  RAN- 
DOM and  ON.. .GOTO. 

6.  "Subscripted  Variables" 
covers  arrays  and  matrices, 
the  DIM  statement,  and 
variables  with  a single 
subscript.  It  also  presents  the 
MAT  ZERO,  MAT  PRINT, 
MAT  INPUT,  and  MAT 
READ  instructions  which  are 
available  in  some  versions  of 
BASIC. 

7.  "Double  Subscripts"  is  essen- 
tially a continuation  of  the 
previous  chapter.  It  is  prob- 
ably broken  into  two  parts  to 
make  the  self-test  easier  to 
manage. 

8.  "Subroutines"  covers  the  con- 
cept of  programs  within  pro- 
grams and  the  BASIC 
statements  GOSUB, 

RETURN,  and  STOP.  With 
only  19  pages,  this  chapter  is 
the  shortest  in  the  book 
(chapters  1,  2,  6,  and  7 each 
have  more  than  twice  as 
many  pages). 

9.  "String  Variables"  covers  the 
application  of  the  BASIC 
statements  DIM,  INPUT, 
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PRINT,  READ/DATA,  LET, 
and  IF-THEN  to  string 
variables.  It  is  noted  that  not 
all  versions  of  BASIC  have 
this  capability,  and  that  in 
those  which  do,  the  actual 
forms  of  the  instructions  may 
vary  from  system  to  system. 
10.  "Files"  is  perhaps  the  most 
advanced  and  difficult  con- 
cept for  beginners  to  under- 
stand, but  the  material  in  the 
frames  is  presented  slowly 
and  clearly.  In  addition  to  the 
concept  itself,  this  chapter 
covers  the  statements  FILE 
PRINT,  FILE  READ,  FILES, 

IF  END,  and  TYP,  which  are 
found  in  some  versions  of 
BASIC. 

In  addition  to  the  self-test  at  the 
end  of  each  chapter,  there  is  a 
final  self-test  at  the  end  of  the 
book.  However,  it  seems  to  have 
been  just  "thrown  in."  Although 
answers  are  given,  there  is  no  at- 
tempt to  make  back-references  to 
either  frames  or  chapters  in  case 
a question  is  missed. 

The  index  which  concludes  the 
book  is,  perhaps,  the  most  disap- 
pointing feature  of  the  whole 
volume:  it's  just  too  small.  A 
quick  perusal  found  that  the 
statements  NEW,  CLEAR, 

START,  and  RANDOM  (which 
are  discussed  briefly  in  the  body 
of  the  text  as  being  available  on 
some  versions  of  BASIC)  are  left 
out  of  the  index.  In  addition, 
some  very  useful  cross-references 
are  missing.  For  example,  under 
"MAT  operations"  the  instruction 
MAT  READ  is  omitted,  and  there 
is  not  even  a reference  to  MAT 
READ  under  the  category  "READ 
statement." 

Another  omission  is  even  the 
slightest  reference  to  the  PEEK, 
POKE,  and  USR  functions  and 
the  RESTORE  instruction.  This 


may  be  understandable  since 
these  statements  are  not  available 
in  all  versions  of  BASIC;  but  I 
believe  that  a brief  description  of 
their  operation  should  have  been 
included. 

BASIC:  A Self-Teaching  Guide, 
2nd  edition  delivers  what  it 
promises— a relatively  good  self- 
taught  introduction  to  the  BASIC 
language.® 

Editor's  Note:  Some  omissions  stem  from 
the  book's  orientation  toward  versions  of 
BASIC  that  run  on  large  systems,  rather 
than  on  microcomputers. 

Error  Message 

Error  of  Omission 

One  line  of  type  was  in- 
advertently omitted  from  the 


article  by  Jerry  Pournelle  entitled 
"A  Writer  Looks  at  Word  Pro- 
cessors" in  the  Summer  1980  on- 
Computing  (pages  83  thru  87). 

At  the  bottom  of  page  87,  the 
last  line  in  the  left  column  began 
as  a fragment  of  a sentence  that 
was  meant  to  read:  "If  you  do  get 
a terminal  system  rather  than  one 
with  DMA  (and  terminal-type 
systems  are  often  more  con- 
venient to  buy),  then  please, 
please  make  certain  you  see  it  in 
operation  with  the  text  editor  you 
intend  using." 

We  apologize  for  the  mental 
shifting  of  gears  this  must  have 
caused  for  many  readers.  See  also 
the  letter  by  Charles  Strom  on 
pages  10  and  11  of  this  issue. 


THE  LOWEST 

prices  on  this  high-quality  software.  Buy  direct  and  save  50%.  Now.  also 
available  for  CBASIC  on  CP/M  and  MBASIC  on  HEATH  HDOS. 

DATA  BASE  MANAGER  Mod-1  $69  Mod-ll  $199 

You  can  use  it  to  maintain  a data  base  & produce  reports  without  any  user 
programming.  Define  file  parameters  & report  formats  on-line.  Key 
random  access,  fast  multi-key  sort,  field  arith..  label,  audit  log.  No  time- 
consuming  overlays.  500  happy  users  in  a year.  Mod-ll  version  with  over 
50  enhancements. 

A/R  Mod-1  $69  Mod-ll  $149 

Invoices,  statements,  aging,  sales  analysis,  credit  checking,  form  input, 
order  entry.  As  opposed  to  most  other  A/R,  ours  can  be  used  by  doctors, 
store  managers,  etc. 

WORD  PROCESSOR  Mod-1  $49  Mod-ll  $49 

Center,  justification,  page  numbering ..  .Used  for  letters,  manuals,  and 
reports.  Mod-1  version  features  upper/lower  case  without  hardware 
change! 

MAILING  LIST  Mod-1  $59  Mod-ll  $99 

The  best!  Compare  and  be  selective.  Form  input,  5-digit  selection  code,  zip 
code  ext.,  sort  any  field,  multiple  labels.  Who  else  offers  a report  writer? 
INVENTORY  Mod-1  $99  Mod-ll  $149 

Fast,  key  random  access.  Reports  include  order  info,  performance 
summary.  E.O.Q..  and  user-specified  reports.  Many  converted  their 
inventory  to  ours! 

PAYROLL.  A/R,  A/P,  and  GL  available  for  the  Mod-ll  DOS  and  CP/M. 
L216.  a cassette  package  of  10  business  programs  for  Level  II  16K 
systems,  S59. 

All  programs  are  on-line,  interactive,  random  access,  virtually  bug  free, 
documented  and  delivered  on  disks.  Mod-1  programs  require 32k  TRSD0S, 
and  credit  is  allowed  when  you  upgrade  to  Mod-ll.  We  challenge  all 
software  vendors  to  offer  low  cost  manuals  so  you  can  compare  and 
avoid  those  high-priced,  undocumented,  ‘on-memory’  programs. 
Manuals  alone  $5  for  Mod-1,  S10  for  Mod-ll.  Don’t  let  our  low  prices  fool 
you! 

Mod-ll  programs  are  extensively  modified,  guaranteed  to  run  with  1 year 
newsletter  and  updates.  10%  off  for  ordering  more  than  1 Mod-ll  program. 

MICRO  ARCHITECT.  INC- 

96  Dothan  St.,  Arlington,  MA  02174 
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Special-Interest 
Microcomputing 
Publications 


No  single  publication  can 
possibly  cope  with  the  incredible 
flow  of  new  products  and  infor- 
mation which  is  generated  within 
the  personal-computer  industry. 

A few  general-interest  publica- 
tions cover  a wide  range  of  topics 
quite  well,  but  in-depth  informa- 
tion on  a particular  manufac- 
turer's product  is  sometimes  dif- 
ficult to  find.  To  help  fill  this  in- 
formation gap,  a number  of 
special-interest  magazines  are 
currently  published. 

These  special-interest  publica- 
tions are  generally  devoted  to  a 
particular  manufacturer's  prod- 
ucts or  a particular  micropro- 
cessor. They  vary  considerably  in 
size  and  quality,  but  the  need  for 
information  in  the  field  is  so  great 
that  virtually  any  publisher  who 
can  produce  on  a regular  basis  is 
guaranteed  a large  circulation. 

TRS-80  Publications 

With  well  over  250,000  TRS-80 
Model  I and  Model  II  computers 
sold,  Radio  Shack  has  produced 
one  of  the  most  popular  elec- 
tronic devices  of  all  time.  The 
vast  amount  of  information 
generated  by  so  many  owners, 
the  dozens  of  add-on  products, 
and  the  many  new  programs  be- 
ing introduced  keep  more  than 
half  a dozen  magazines  going  full 
time. 

Following  is  an  alphabetical 
summary  of  these  magazines.  In 
all  cases,  I have  only  commented 
on  publications  with  which  I am 
familiar. 

CLOAD  is  a cassette  magazine 
that  has  been  in  publication  since 
early  1978.  It  is  published  month- 
ly on  C-30  cassettes  and  contains 
both  Level  I and  Level  II  pro- 
grams. Back  issues  are  available. 
Publishing  a magazine  on  cassette 
seems  to  be  rather  difficult.  A 
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number  of  others  have  folded 
quickly,  evidently  due  to  quality- 
control  problems.  CLOAD  seems 
to  be  doing  an  excellent  job. 

Insiders  is  a small  publication 
from  Computer  Cablevision  in 
Washington  DC.  It  bills  itself  as  a 
"TRS-80  hardware  journal  with 
machine  software."  It  has  been  in 
publication  for  over  a year.  The 
review  copy  I received  contained 
articles  on  sound  generation 
(along  with  an  excellent  though 
rather  limited  program),  Appa- 
rat's  NEWDOS,  FORTRAN  from 
Microsoft,  and  FORTH. 

The  Popular  Computing  News- 
letter bills  itself  as  "the  original 
full  service  newsletter  for  Radio 
Shack  TRS-80  computer  users."  It 
contains  new  product  informa- 
tion, very  readable  "Technical 
Notes,"  program  and  game 
listings,  "Questions  and 
Answers,"  and  no  advertising. 

The  newsletter  comes  out 
monthly  from  Popular  Computing 
Inc,  which  is  independent  of 
Radio  Shack.  This  is  a valuable 
publication  for  TRS-80  users, 
especially  beginners. 

PROG-80  is  one  of  the  new 
publications  from  The  Software 
Exchange  (TSE).  The  adver- 
tisements read,  "dedicated  to 
serious  programmers...."  So  far 


this  seems  to  mean  no  games,  just 
solid  articles  on  more  advanced 
programming  techniques  along 
with  a little  hardware.  The  first 
issue  contained  articles  on  string 
handling,  using  the  INKEY  func- 
tion, and  clock  routines.  Another 
article  covered  a simple  hardware 
change  to  accommodate  lower- 
case characters  on  the  display. 

Like  other  TSE  publications, 
this  one  has  many  adver- 
tisements. This  is  not  really  a 
problem— one  of  the  reasons  I 
buy  magazines  is  for  the  ads. 
However,  all  the  ads  are  for  TSE 
products  or  products  they  carry. 

SoftSide  is  another  TSE  publica- 
tion. This  one  has  been  around 
since  October  1978  and  is 
published  monthly.  The  emphasis 
here  is  definitely  on  games  and 
some  very  good  ones  are  pub- 
lished. There  are  also  other 
"home"  type  applications  along 
with  some  programming  tips  and 
techniques.  The  featured  program 
is  generally  worth  the  time  to 
type  it  in.  If  you  don't  have  time 
to  type,  the  magazine  is  available 
on  tape  as  well. 

This  publication  is  more  mature 
than  PROG-80.  The  extra  months 
of  publication  show  in  terms  of 
quality  and  variety  of  articles.  I 
would  recommend  subscribing  to 
this  magazine  in  lieu  of  PROG-80 . 

TSE  now  publishes  an  Atari 
version  of  SoftSide  along  with  an 
Apple  edition.  The  Apple  version 
is  quite  comparable  to  the 
original  SoftSide : good  programs, 
interesting  articles,  etc.  The  Atari 
version  has  not  yet  seen  a first 
issue,  but  I would  expect  it  to  be 
as  good  as  the  other  publications 
from  these  people. 

The  Eighty  is  a new  free 
publication  from  the  SoftSide  peo- 
ple. The  first  issue  (January  1980) 
contains  product  and  book 


reviews  and  one  feature.  But  it  is 
mainly  advertising  for  TRS-80 
peripherals  and  software  from 
suppliers  other  than  Radio 
Shack. 

T-PAL  is  the  Programming 
Amateur's  Letter  (PAL)  and  is  put 
out  by  The  Mail  Mart.  Their 
advertisements  claim  that  it 
covers  "Level  II  from  the  bottom 
up...."  Sample  issues  are 
available  for  $1.00. 

I should  point  out  that  almost 
all  TRS-80  publications  have 
adopted  Level  II  as  the  standard 
dialect  of  BASIC.  Evidently  there 
are  too  few  Level  I machines  left 
to  make  much  difference 
anymore. 

TRS-80  Computing  is  one  of  two 
closely  linked  publications  from 
Computer  Information  Exchange 
(CIE).  CIE  is  a nonprofit  educa- 
tional corporation,  so  TRS-80 
Computing  contains  no  commer- 
cial advertising.  Their  other 
publication,  CIE  S-80  Bulletin,  is 
essentially  all  advertisements  and 
is  distributed  free  to  computer 
clubs  and  stores. 

TRS-80  Computing  is  published 
very  irregularly.  The  24-page 
magazine  contains  a large  number 
of  letters  and  short  articles  on 
tricks  and  techniques  for  the 
TRS-80  user.  While  there  is  no 
advertising,  editorial  material 
from  manufacturers  extolling 
their  products  is  published. 

TRS-80  Monthly  Newsletter  has 
been  in  business  for  over  a year. 
They  have  published  quite  a few 
good  programs  including  a "com- 
plete income  tax  program,"  word- 
processing software,  mailing-list 
programs  for  tape  and  disk,  and 
many  more.  They  have  also 
published  some  interesting 
gambling  programs  including  a 
horse-selection  system.  Sample 
issues  are  available  for  $4.00  and 


you  can  start  your  subscription 
with  the  first  issue  (at  least  for 
now). 

80  Software  Critique  is  devoted 
entirely  to  software  reviews.  The 
first  issue  contained  more  than 
thirty  reviews.  Each  program  is 
described  and  rated  on  a scale 
from  0 thru  100.  They  also  active- 
ly solicit  software  for  review. 

This  is  probably  a good  magazine 
to  subscribe  to  if  you  are  develop- 
ing software  for  the  TRS-80. 

80-US  Journal  has  been  pub- 
lished bimonthly  for  more  than  a 
year.  It  contains  a good  mix  of 
programs,  reviews,  and  the  usual 
assortment  of  ads.  The  programs 
seem  to  be  slightly  better  than 
many  in  this  class  of  publication. 
Programs  are  printed  full  size  so 
they  are  easy  to  read  while  you 
are  typing  them  in. 

6502  Publications 

The  6500-series  micropro- 
cessors have  often  been  con- 
sidered a poor  relation  by  com- 
puter hobbyists;  especially  those 
experimenters  with  large  8080-  or 
Z80-based  systems.  This  attitude 
has  not  prevented  the  sales  of 
huge  numbers  of  Apple  II  com- 
puters, KIM,  AIM,  and  SYM 
single-board  systems,  and  Com- 
modore PET  computer  systems. 
The  new  Atari  400  and  800  com- 
puters use  the  6502  processor, 
also.  The  combined  number  of 
these  systems  probably  compares 


to  the  number  of  TRS-80s. 

Apple  Seed  is  a new  publica- 
tion from  TSE.  Prospective 
subscribers  might  want  to  take  a 
look  at  one  of  the  TRS-80  publica- 
tions from  TSE  since,  as  of  this 
writing,  the  first  issue  has  not 
been  published. 

Compute  and  Compute  II 
address  the  two  main  branches  of 
the  6502  family.  Compute  is  for 
the  owners  of  "mainframe" 
machines:  PET,  Apple,  and  Atari. 
Compute  II  should  please  owners 
of  6502  single-board  computer 
systems:  KIM,  SYM,  and  AIM. 

The  old  PET  Gazette  now 
makes  its  appearance  in  Compute 
as  the  PET  Gazette  section.  There 
are  also  Atari  and  Apple  "ga- 
zettes." The  two  Computes  come 
out  in  alternate  months. 

Cursor  is  a monthly  cassette 
magazine  for  PET  owners.  It  has 
gotten  excellent  reviews  in 
several  other  magazines.  Like 
CLOAD,  this  is  one  of  the  few 
cassette  publications  to  survive. 

IRIDIS  is  a cassette  publication 
from  the  same  address  as  Cursor, 
and  while  it  is  not  earthshaking, 
it  does  contain  some  very 
valuable  material  and  four  nice 
programs. 

Micro  is  a monthly  publication 
for  all  6502  users.  It  has  enjoyed 
three  years  of  publication  and  it 
keeps  growing.  While  recent 
issues  have  averaged  80  slick 
pages,  the  July  issue  is  over  100 
pages.  I recommend  this 
magazine  to  any  6502  user.  It 
contains  excellent  articles  and 
programs,  as  well  as  adver- 
tisements which  do  not  appear  in 
the  general-interest  magazines.  A 
unique  feature  of  Micro  is  the 
three-hole  punching  along  the  left 
side  so  that  it  can  be  filed  in  a 
standard  binder. 

Text  continued  on  page  66 
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PROPERTY 

MANAGEMENT 

SOFTWARE 

This  professional  software  designed  to  meet  the  exacting 
requirements  of  the  Institute  of  Real  Estate  Management.  This 
software  is  user  engineered  and  has  been  thoroughly  de- 
veloped in  actual  nationwide  use  managing  all  types  of  in- 
come properties.  The  software  is  written  in  CBASIC,  requiring 
dual  drives  and  48K  of  memory  (also  TRS-80.  Apple  compati- 
ble). We  feel  this  is  the  most  extensive  property  management 
software  written  for  a microcomputer.  The  system  includes: 


Vacancy  List 

Lease  Expiration  Report 

Lost  Rent  Report 

Vendor  Report 

Full  Audit  Trail 

Real  Estate  Support 

Plus  much,  much  more 


• Full  General  Ledger 

• Checkwriter 
— manual  check  can 

also  be  used 

• Budgeting 

• Tenant  Information 

• Rent  Roll 

• Delinquency  List 

Demonstration  diskettes  with  manual  is  $35.00  and  can  be 
applied  toward  full  software  price  of  $650.00.  MasterCharge. 
Visa  and  COD  orders  welcome.  Dealer  inquiries  invited. 


A-T  Enterprises 

221  No.  Lois,  La  Habra,  CA  90631 
(213)  947-2762 


HEATHKIT® 

computers  and  Zenith  Data  Systems  are 
supported  by  many  small  vendors  of  software 
and  hardware.  You  can  find  out  about  them 
by  subscribing  to  Buss:  The  Independent 
Newsletter  of  Heath  Co.  Computers.  It  is 
not  affiliated  with  any  of  these  vendors,  and 
does  not  depend  on  income  from  ads.  So 
Buss  has  to  please  only  its  subscribers— over 
2800  of  them.  Their  candid  reports  of  their 
discoveries  save  other  readers  headaches— 
and  money.  To  get  the  news  out  fast,  Buss 
goes  by  first  class  mail  (by  air  mail  outside 
North  America). 

You  have  the  choice  of  starting  your  Buss 
subscription  with  the  latest  issue  or  avail- 
able back  issues  (about  14).  Payment  must 
be  in  U.S.  dollars  payable  on  a U.S.  bank. 
Full  refund  guaranteed  if  you're  not  satisfied 
with  this  newsletter  started  in  April  1977. 


Issues 

U.S.  & Canada 

Overseas 

12 

$10.75 

$15.00 

18 

15.50 

20.00 

24 

18.95 

25.00 

This  survey  is  certainly  not  complete.  New 
magazines  come  into  being  almost  monthly  and 
many  disappear  almost  as  quickly.  If  you  are  in- 
terested in  one  of  the  magazines  I have  mentioned, 

I strongly  recommend  that  you  buy  a sample  issue 
before  subscribing.  Better  still,  try  to  find  someone 
who  has  already  subscribed  through  a local  com- 
puter club. 

If  you  have  not  read  about  a magazine  that  in- 
terests you,  do  not  despair.  As  I said  before,  there 
are  new  ones  coming  out  all  the  time.  The  general- 
interest  magazines  are  a good  place  to  look.  For  ex- 
ample, in  BYTE's  monthly  "Clubs  and  Newsletters” 
section  you  will  usually  find  two  or  three  new 
newsletters  along  with  information  about  computer 
clubs  all  over  the  world. 


Addresses  and  Rates 


Apple  Seed 
POB  68 

Milford  NH  03055 
BUSS 

325  Pennsylvania  Ave  SE 
Washington  DC  20003 

CLOAD 

POB  1267 
Goleta  CA  93017 

Compute  and  Compute  II 

POB  5406 

Greensboro  NC  27403 

Computer  Shopper 
POB  F 

Titusville  FL  32780 


$15.00/12  issues 


$8.75/12  issues 


$36.00/12  issues 
$20.00/6  issues 


$9. 00/6-issue  year 


$10.00/12  issues 


Buss 

325-C  Pennsylvania  Ave.,  S.E. 
Washington,  DC  20003 
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Circle  40  on  inquiry  card. 


Circle  90  on  inquiry  card. 


Cursor 

POB  550 

Goleta  CA  93017 

$33. 00/year 
$20.00/1/2  year 
$3. 95/sample  issue 

Insiders 

2617  42nd  St  NW  #2 
Washington  DC  20007 

$39.95/12  issues 
$14.95/4  issues 
$4. 95/sample  issue 

IRIDIS 

POB  550 

Goleta  CA  93017 

$7.50/6  issues 
$2. 00/sample  issue 

Micro 

POB  3 

S Chelmsford  MA  01824 

$12.00/12  issues 

Peelings  II 

945  Brook  Cir 

Las  Cruces  NM  88001 

$15.00/6  issues 

PET  Newsletter 

Computer  Project 

Lawrence  Hall  of  Science 
University  of  California 
Berkeley  CA  94270 

$4.50/6  issues 

PET  User  Notes 

POB  371 

Montgomery ville  PA  18936 

$6.00/6  issues 

Popular  Computing 
Newsletter 

POB  16875 

Plantation  FL  33318 

$24.00/12  issues 

PRINTOUT 

Greenacre,  North  Street 
Theale,  Berkshire  RG7  5EX 
UK 

£14.50 

(about  $35.00)/ 

10  issues 

PROG-80 

POB  68 

Milford  NH  03055 

$15.00/6  issues 

The  Recreational 
Programmer 

POB  2571 

Kalamazoo  MI  49003 

$ 12.00/year 
bimonthly 

Robert  Purser's  Magazine 
POB  466 

El  Dorado  CA  95623 

$12.00/4  issues 
$4. 00/sample  copy 

Robotics  Age 

Robotics  Publishing  Co 

5147  Angeles  Crest  Hwy 

La  Canada  CA  91011 

$8. 50/year  quarterly 

MARK  GORDON 

COMPUTERS 

DIVISION  OF  MARK  GORDON  ASSOCIATES,  INC. 

15  KENWOOD  ST.,  CAMBRIDGE,  MASSACHUSETTS  02139 
(61 7)  242-2749  (61 7)  491-7505 

SD  SYSTEMS  COMPUTER  KITS 


★ EXPANDORAM  I (No  RAMS) 169.00 

★ VERSAFLOPPY  CONTROLLER  I . . 189.00 

★ SBC-100  Single  Board  Kit 239.00 

★ Z80  Starter 269.00 

OTHER  SPECIALS 

★ 16K  Memory  Kit 59.00 

★ CAT  Modem 159.00 

★ Leedex  Monitor 109.00 

★ Atari  400  499.00 

★ Atari  800  779.00 

★ Hazeltine  1410  699.00 


CALL  COLLECT  TO  ORDER 


ORDERING  INFORMATION 

We  accept  Visa  and  Mastercharge.  We  will  ship  C.O.D.  certified 
check  or  money  order  only.  All  orders  must  include  4 percent  for 
shipping  and  handling.  Massachusetts  residents  add  5 percent 
sales  tax. 

The  Company  cannot  be  liable  for  pictorial  or  typographical  inaccuracies. 


ReadyTo  buy 

find  out  how  one 
works  or  learn  to 
use  one^ 

_ YOU'RE 

Ready 

For... 


AT  BOOK  AND  COMPUTER 
STORES  EVERYWHERE 


a small  computer, 


YOUR  FIRST 

COMPUTER 


MAIL  TO 


SYBEX 


DEPT  OC9 
2344  Sixth  Street 
Berkeley,  CA 
94710 

Phone  Orders: 
415/848-8233 


NAME  

COMPANY 

ADDRESS  

CITY STATE ZIP 

Send  me copy(s)  of  YOUR  FIRST  COMPUTER 

@$7.95  plus  □ $1.50/book  UPS  or  □ 750/book  4th  class 
(CA  add  Tax) 

Amt.  Enclosed  $ 

Charge  my  □ Visa  □ MC  □ Am.  Ex. 

Card  # Exp.  Date 

Signature  

□ Please  send  me  your  FREE  catalog.  C200A0C9 


Circle  300  on  inquiry  card. 
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Circle  80  on  inquiry  card. 


• si ny  ibM  bhLhUlKIC  can  be  con- 
verted  to  produce  high  quality  out- 
put at  an  affordable  price! 

• Interfaces  directly  to  S100,  Parallel, 
RS-232  or  IEEE-488. 

• Compatible  with  TRS-80,  Sorcerer, 
Pet,  Apple,  Horizon,  etc. 

• Why  be  printer  bound?  Prices  from 

Etm  $496  to  $675. 

I I 


Backspace  and  Tab 
Available  NOW! 


THE  DSSENCE 
of  output  quality 


Escon  Products,  Inc. 
171  Mayhew  Way,  Suite  204 
Pleasant  Hill,  Ca.,  94523 
(415)  935-4590 


Addresses  and  Rates 


SoftSide 

POB  68 

Milford  NH  03055 

Source  World 

Source  Telecomputing 
Corporation 
1616  Anderson  Rd 
McLean  VA  22102 

S-100  Microsystems 
POB  1192 

Mountainside  NJ  07082 

SS-50  Newsletter 
POB  402 
Logan  UT  84321 

T-PAL 

The  Mail  Mart 
POB  11102 

San  Francisco  CA  94101 

TRS-80  Computing 
CIE 

POB  158 

San  Luis  Rey  CA  92068 

TRS-80  Monthly 
Newsletter 
Computronics 
POB  149 

New  City  NY  10956 

6502  User  Notes 

POB  33093 

North  Royalton  OH  44133 

68  Micro  Journal 
3018  Hamill  Rd 
Hixson  TN  37343 

80  Software  Critique 

POB  134 

Waukegan  IL  60085 

80-US  Journal 
POB  7112 
Tacoma  WA  98407 


$15.00/12  issues 


$2. 00/single  issue 


$2. 00/sample  issue 


>12.00/6  issues 


$24. 00/year 
$ 1.00/sample  issue 


$15.00/12  issues 


$24. 00/year 
$4. 00/sample  issue 


$13.00/6  issues 


$ 14.50/year 
$26.00/2  years 
$36.50/3  years 

$24. 00/year  quarterly 
$7. 00/single  copy 


$ 16.00/year  bimonthly 
$31.00/2  years 
$45.00/3  years 
$3. 00/sample  issue 


If  you're  into  home 


video  ...Now  get 


£)}  °^TO»»e2te« 

m £**+**»  E 

W Ge^£gf£t 

i ***■»■  NO 


,Satel''teTv  n . — 

^test  Tapes  n Y°Ur°^nAnt 
Twelve  Tain  ’ CHscs  and  /=•  t&nna 

leso,r^lZ^' 


. . .the  magazine  that 
spearheads  today's  revolution 
in  home  entertainment, 
communications,  lifestyle! 

If  you  got  a VCR  for  Christmas — or  if  you’ve 
subscribed  to  cable  or  pay  TV — or  if  you’ve 
added  projection  TV  in  your  game  room — or  if 
you’ve  become  a fan  of  video  games — 

— or  if  you’re  just  on  the  verge  of  joining  the 
more  than  2,000,000  U.S.  families  who  are 
already  enjoying  the  fun  and  benefits  of  this  great 
new  communications  technology — Home  Video 


What's  On  Tonight? 

— or  today?  Regular  pro- 
gram guide  to  best  net- 
work, PBS,  Pay-TV  shows 
for  the  month  ahead. 


Design  for 
VCR  Living. 

Whether  "VC"  means 
"very  comfortable"  or 
"very  chic,"  how  to  design 
and  decorate  around  your 
new  home  entertainment 
center.  In  full  color. 


75  Sources  for 
Videocassette 
Programs. 

Complete  listing  of  practi- 
cally everything  available, 
feature  films,  children's 
programs,  lessons,  X-rated, 
sports,  classics,  etc. 


...  Or  use  this  full  money-back 
guarantee  coupon. 


The  Taping  Game. 

Interviews  with  VCR 
owners  around  the  coun- 
try, "just  plain  folks"  and 
celebrities.  What  they  tape, 
and  why. 


Tape  Me  Out  to  the 
Ballgame. 

How  network  sports 
directors  shoot  a game. 
Rules  for  major  league, 
parks.  Little  League  — 
make  your  own  rules. 


Questions  and 
Answers. 

Every  month,  technical 
and  non-technical  prob- 
lems solved  by  experts. 
Example:  20  questions 
answered  on  video  discs. 


Which  Camera  ] 

Should  I Buy? 

When  you  start  making  your 
own  programs  — a detailed 
report  on  the  specs,  prices, 
special  features  of  more  than 
35  makes  Of  color  and  B&W 
cameras  on  the  market.  J 


magazine  is  the  one  magazine  that  brings  you  all 
the  news  and  information  you  need  to  get  the 
most  out  of  your  equipment. 


r 


HOME  VIDEO 

P.O.  Box  2651,  Boulder,  Colorado  80322 


50C8 


On  these  pages  you’ll  see  just  a sampling  of 


Please  send  me  the  next  8 issues  of  Home  Video, 


what  readers  are  finding  in  Home  Video  (the  first 
issue  was  a smash-hit  on  the  newsstands)  and 
what  they  have  to  look  forward  to  in  the  exciting 
issues  ahead. 


for  which  I attach  my  check  for  $9.97.  However,  if 
at  any  time  I am  not  completely  delighted  with  the 
magazine,  I may  cancel  my  subscription,  and  you  will 
refund  the  cost  of  all  remaining  issues. 


Then,  if  you  decide  as  hundreds  of  thousands 
of  readers  already  have,  that  Home  Video  is  for 

■ N 

Name 

l 

■ 

you,  simply  use  the  insert  card — with  a money- 

m Address 

■ 

back  guarantee  if  you’re  not  completely 

i 

1 

delighted! 

■ City 

State 

Zip 

mwmmM 

Circle  130  on  inquiry  card. 


Peelings  II  is  a new  publication 
(May-June  1980)  specializing  in 
Apple  II  software  reviews.  It  will 
appear  six  times  a year  and  con- 
tain about  twenty  software 
reviews.  Each  program  being 
reviewed  is  described,  various 
features  discussed,  and  it  is  rated 
on  a standard  from  AAA  (ab- 
solutely astounding)  thru  F 
(useless  trash).  The  highest  rating 
in  the  first  issue  was  AA  (top- 
notch,  superb)  and  the  lowest 
was  D (very  bad  software).  This 
appears  to  be  an  important 
publication  for  Apple  users  who 
want  objective  software  evalua- 
tions and  comparisons  on  which 
to  base  their  purchases. 


PET  Newsletter  is  put  out  by  the 
Lawrence  Hall  of  Science  Com- 
puter Project  people.  Checks  for 
subscriptions  should  be  payable 
to  the  Regents  of  the  University 
of  California. 

PRINTOUT  is  a new  (January 
1980)  British  publication  for  PET 
users.  PRINTOUT,  according  to 
editor  Richard  Pawson,  "is  a fully 
interactive  system.  We  collect  in- 
formation from  manufacturers, 
programmers,  and  users,  then 
distribute  it  to  our  readers  in  the 
form  of  well-written  articles  for 
the  novice  and  experienced 
hacker  alike."  On  the  basis  of  ex- 
amining the  May  issue,  this 
would  seem  to  be  the  case.  It 


comes  out  ten  times  a year  and 
consideration  is  being  given  to 
American  distribution,  but  at 
present  it  must  be  ordered  from 
England. 

6502  User  Notes  has  been  in 
publication  for  over  three  years. 

It  publishes  some  very  good  ar- 
ticles. These  have  included  a 
pulse-type  telephone  dialer,  a 
32  K-byte  memory  board  you  can 
build  for  $200,  several 
assemblers,  and  quite  a lot  more. 
Sample  excerpts  are  available. 

Miscellaneous  Publications 

These  last  nine  magazines  have 
been  relegated  to  this  category 
because  they  do  not  fit  in  the 
other  two. 

BUSS  is  the  independent  jour- 
nal for  Heathkit  computer 
owners.  It  has  been  published 
since  Heathkit  began  producing 
small  computers,  and  was  recom- 
mended to  me  by  a friend  who 
subscribes. 

Robert  Purser's  Magazine  of 
Computer  Cassette  Reviews  is  a 
quarterly  publication  running 
about  112  pages.  It  is  filled  with 
excellent  reviews  of  current  soft- 
ware for  the  three  major  com- 
puters: Apple  II,  PET,  and 
TRS-80. 

Sections  deal  with  new  product 
reviews  (well  illustrated  with 
photographs  of  video  displays), 
game  reviews  done  by  young  peo- 
ple at  the  Marin  Computer 
Center,  a software  directory  (23 
pages  of  very  fine  print),  a list  of 
recommended  cassettes  from  past 
issues,  and  a list  of  "classics" 
(games  or  programs  so  good  that 
everyone  should  have  a copy). 

I recommend  this  magazine  to 
anyone  who  buys  a lot  of  soft- 
ware or  to  any  person  starting  out 
in  the  field  who  is  feeling  lost 
over  what  to  get  for  the  system. 


FREE  Catalog 

New  4-way  relief  from  problems  with 
computer//4.p  supplies  and  accessories. 


1.  One-stop  shopping. 

I nmac  (formerly  known  as 
Minicomputer  Accessories 
Corporation)  has  a catalog 
of  over  1000  products.  Every- 
thing from  racks  and  line- 
printer  paper  to  connectors 
and  cables.  Each  designed 
to  help  keep  your  minicom- 
puter or  word  processing 
system  up  and  running. 

2.  Hassle-free  ordering. 

I nmac  lets  you  order  by 

mail  or  phone.  So  keep  this  free 
catalog  close.  It  makes  those  once-tough  tasks  like 
ordering  your  magnetic  media  easy,  fast  and  foolproof. 

3.  Fast  shipment  of  just  the  quantity  you  need. 

Inmac  ships  your  order  within  24  hours  from  centers  in 

California,  New  Jersey  and  Texas.  In  a bind?  Call  us  for  the 
many  special  services  that  can  get  your  products  to  your 
installation  even  faster,  with  no  minimum-order  requirement. 

4.  Field-proven  quality  means  precision  performance. 
Inmac  guarantees  every  product  in  these  70  pages  for 

at  least  45  days.  And  even  some  for  up  to  ten  years. 

Send  for  your  FREE 


m oena  ror  your  rwcc 

MrtfWIrUT*  inmac  catalog  or  call 
■ " (408)  727-1970  today! 


Inlrrnjlwnjl  M 


2465  Augustine  Drive,  P.O.  Box  4780,  Santa  Clara,  CA  95051 

© 1979  International  Minicomputer  Accessories  Corporation 
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Computer  Shopper  is  a tabloid- 
size  publication  that  contains 
listings  of  used  computer  equip- 
ment for  sale.  It  is  published  by 
Patch  Publishing  Company, 
which  also  prints  the  similar  Shut- 
terbug  Ads  for  photographers. 

The  Recreational  Programmer's 
title  is  somewhat  misleading.  You 
won't  find  any  run-of-the-mill 
games  here.  This  bimonthly 
magazine  is  more  akin  to  Martin 
Gardner's  "Mathematical 
Games"  column  in  Scientific 
American.  Also  included  are  pro- 
gramming tips  and  reviews. 

Issues  are  currently  32  pages 
long. 

Robotics  Age  is,  shall  I say, 
somewhat  esoteric.  Unless  you 
are  really  into  robots,  you  will 
not  find  much  to  interest  you.  It 
is  definitely  not  for  the  casual 
reader.  This  is  probably  the  only 
place  you  will  see  an  advertise- 
ment for  jet  pipe  servo  valves. 
Interestingly,  Robert  Tinney, 
who's  done  so  many  excellent 
BYTE  covers,  is  the  art  director 
for  Robotics  Age. 

SS-50  Newsletter  for  6800  and 
6809  users  is  a new  publication 
(January-February  1980).  It  con- 
tains articles  on  hardware  and 
software,  information  on  new 
products,  and  question-and- 
answer  columns.  The  editor,  Ken 
Orme,  intends  it  to  "provide 
documentation  that  will  keep 
your  system  going  and 
up-to-date."  It  is  published  six 
times  a year  and  a free  sample 
issue  is  available  on  request. 

68  Micro  Journal  is  also  for 
users  of  the  6800/6809 
microprocessor.  Averaging  over 
50  pages  per  month,  this 
magazine  contains  reviews,  pro- 
grams, and  hardware  articles  con- 
centrating on  the  Southwest 
Technical  Products  Corporation 


machines. 

S-100  Microsystems  has  ap- 
peared so,  after  five  years,  S-100 
users  finally  have  a magazine  of 
their  own.  Sol  Libes,  a strong  ad- 
vocate of  the  S-100,  is  the  editor. 
(See  "Profile  of  Sol  Libes," 

Winter  1979  onComputing,  page 

68.) 

Source  World  is  a slick  user's 
group  newsletter  for  subscribers 
to  The  Source,  the  telecom- 
munication/information utility.  It 
contains  articles  on  the  different 
ways  people  are  using  The  Source 
system,  information  on  new  ser- 
vices, and  tips  on  using  old  ones 
more  effectively.  If  you  are  in- 
terested in  signing  up  for  The 


Source,  this  might  be  a good 
magazine  to  look  over  before  you 
invest  $100.B 


Error  Message 

Floppy  Errors 

Two  errors  occurred  on  page  12 
of  the  Summer  1980  onComput- 
ing in  the  article  "Understanding 
Floppy  Disks."  The  index-timing 
pulse  occurs  once  every  200 
milliseconds,  not  microseconds. 
Also,  the  floppy  disk  shown 
diagrammatically  in  figure  2 is  an 
8-inch  disk,  not  a 5-inch  disk. 

Our  apologies  for  these  errors. 


SAVE  $300 
now  only 
$995.00* 


SORCERER  II 

Computer  regularly  $1,295.00 
model  DP-1000-2  with  16K  ram 

• Phone  orders  welcome 

• All  orders  should  include-3%  postage 

(10%  foreign  orders) 

• Master  Charge  and  Visa 

• Personal  checks  2 weeks  to  clear 

• Cal.  residents  add  6%  tax 

“YOUR  HEADQUARTERS  FOR  EXIDY 
HARDWARE  AND  SOFTWARE” 


•PRICES  SUBJECT  TO  AVAILABILITY 


(415)  948-4500 


The  Technology  Store 

iiycom 

® ^ *500  El  Camino  Real 
Los  Altos.  California  94022 
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The  New  WpDaisy: 


by  Bob  Magruder 

In  my  previous  life  as  a con- 
sulting engineer,  I searched  for  a 
way  to  produce  reports  efficiently 
and  quickly.  It  seemed  that  every 
job  was  late,  getting  later,  and  in 
need  of  extensive  revisions.  When 


deadlines  were  met,  errors  were 
always  found  during  collation. 
Corrections  required  additional 
typist  and  reproduction-machine 
operator  time.  The  overtime 
skyrocketed,  the  boss  screamed, 
and  life  was  generally  unbearable. 


Data  input  is  divided  into  system  data:  present  date,  portfolio 
name,  and  market  index;  and  transaction  data:  ticker  symbol,  date 
of  purchase,  purchase  price,  market  index  at  purchase,  current 
yield,  current  price  earnings,  and  current  price. 


The  program  is  menu  driven  with  nine  menu  options: 


1,  Update  System  Data 


2,  Add  Items 


3*  Update  Current  Price 


4.  Edit  Transaction  Data 


5*  Record  Stock  Dividends 


6*  Record  Stock  Splits 


7*  Delete  Transactions 


8.  Display  Report  Index 


9.  Write  to  Disk/Tape  a Close  System  Down 


The  disk  system  supports  a printer  and  sort  routines  for 
reports.  Sorts  available  are: 


1.  Alphabetic  by  Ticker  Sym 

2.  $ Market  Value 

3*  $ Estimated  Yield 

4,  Dollar  Gain/ Loss 


5,  % Gain/Loss 

6.  % Earnings  Incr./Decr. 
7*  % Yield  on  Market  value 

8.  Ann*  Retr.  on  Invest* 
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Word-Processing  Software 


Recently,  as  a systems  consul- 
tant in  my  own  firm,  I had  to  do 
something  about  report  genera- 
tion. We  write  articles  for 
magazines,  system-evaluation 
reports,  and  complex  system- 
progress  reports.  Unless  these  ac- 


company our  invoices,  we  do  not 
get  paid.  In  a small  business, 
holding  up  the  cash  flow  for 
several  weeks  while  reports  are 
generated  several  times  can  be 
disastrous. 

As  a remedy,  we  elected  to  use 


Data  input  is  divided  into  system  data:  present  date, 
portfolio  name,  and  market  index;  and  transaction  data:  ticker 
synbol,  date  of  purchase,  purchase  price,  market  index  at 
purchase,  current  yield,  current  price  earnings,  and  current 
price.  The  program  is  menu  driven  with  nine  menu  options: 


1.  Update  System  Data 
3,  Update  Current  Price 
5.  Record  Stock  Dividends 

7.  Delete  Transactions 


2.  Add  Items 

4,  Edit  Transaction  Data 
6.  Record  Stock  Splits 
8.  Display  Report  Index 


9.  Write  to  Disk/Tape  & Close  System  Down 


The  disk  system  supports  a printer  and  sort  routines  for 
reports*  Sorts  available  are: 


1,  Alphabetic  by  Ticker  Sym 


5,  % Gain/Loss 


2,  $ Market  Value 


6,  % Earnings  Incr./Decr, 


3.  5 Estimated  Yield 


'll 


4,  Dollar  Gain/Loss 


7,  % Yield  on  Market  Value 


8,  Ann,  Retr*  on  Invest, 


Figures  1 and  2:  A work  draft  (figure  1)  need  not  be  retyped  in  order  to  pro- 
duce a final  draft.  Only  the  changes  need  to  be  proofread , then  a final  version 
(figure  2}t  which  is  right  justified  and  indented,  can  be  produced. 


the  I/OS  operating  system  and  the 
WpDaisy  word  processor  on  our 
Dynabyte  DR  8-2  computer.  Our 
printer  is  a letter-quality  NEC 
Spinwriter  with  a 2 K-byte  printer 
buffer.  We  have  48  K bytes  of 
memory  for  the  system  programs, 
WpDaisy,  and  text,  which  allows 
us  to  work  on  files  as  long  as  20  K 
ASCII  characters.  Larger  reports 
are  divided  into  20  K sections, 
then  printed  from  a "batch  print" 
file  as  a single  job.  In  this  manner, 
we  produce  reports  up  to  100 
pages  in  one  pass.  Files  as  large  as 
1 34  K characters  have  been 
printed  in  less  than  an  hour. 

An  Improved  Version 

WpDaisy  has  been  as  "bug" -free 
as  can  be  expected  of  a program  of 
its  size  and  complexity.  It  has  been 
supported  extensively  by  the 
authors,  Infosoft  Systems. 

Our  main  complaint  with  the 
earlier  versions  of  WpDaisy  had 
been  with  the  documentation  and 
the  lack  of  amenities  needed  for 
people  to  comfortably  use  the  pro- 
gram. About  six  months  ago,  we 
were  glad  to  hear  that  a revised 
and  "humanized"  WpDaisy  was 
being  tested. 

We  have  now  had  the  new  soft- 
ware and  documentation  for  about 
three  months,  both  in  the 
Dynabyte  version  and  a new  Radio 
Shack  TRS-SO  Model  II  version, 
and  are  extremely  pleased  with 
what  we  have  found. 

The  documentation  is  far  better 
than  it  has  been,  showing  the 
benefit  of  professional  writing  and 
editing.  It  is  also  completely  cross- 
indexed  so  that  all  of  the  com- 
mands can  be  found  quickly.  Sum- 
maries of  commands  are  printed 
on  a card  which  can  be  kept  with 
the  machine  and  included  in  the 
software  so  they  are  accessible 
from  anywhere  in  the  text. 

We  have  found  that  the  new 
WpDaisy  is  far  easier  to  use  than 
previous  versions.  Our  experience 
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in  training  new  operators  has  been 
very  favorable. 

What  Is  a Word  Processor? 

A word  processor  is  a program  or 
set  of  programs  which  allows  the 
operator  to  change  or  correct  text 
files  and  then  format  them  for 
printing.  Primitive  word  pro- 
cessors allow  one  set  of  commands 
to  govern  the  printing  of  the  entire 
text.  More  sophisticated  word  pro- 
cessors allow  for  changes  in  the 
text  format  as  printing  progresses 
by  placing  commands  in  the  text 
body.  The  commands  are  written 
to  a disk-storage  device  along  with 
the  text.  All  word  processors  have 
methods  for  manipulating  text  on 
the  video  screen. 

The  WpDaisy  Word  Processor 

WpDaisy  is  very  sophisticated 
word-processing  software.  A 
dynamic  video-screen  editor  per- 
mits simple  entry  and  correction  of 
all  types  of  documents.  Revisions 
are  easy  using  the  editor  and  the 
full  screen  PREVIEW  function 
which  shows  text  as  it  will  look  on 
the  printed  document.  The  effect 
of  revisions  can  also  be  reviewed 
on  the  video  display  prior  to  print- 
ing. Relatively  error-free  draftsr 
manuscripts,  and  letters  can  be 
produced  either  right  justified  or 
with  a ragged  right  margin.  A sec- 
tion of  a work  draft  is  shown  in 
figure  1. 

When  used  with  a letter-quality 
printer,  the  formatter  sets  up  a line 
with  even  spacing  between  all  of 
the  words  in  the  line. 

You  don't  have  to  retype  the  en- 
tire text,  just  the  corrections.  Since 
it  is  not  necessary  to  retype  an  en- 
tire page  to  make  a clean  correc- 
tion, only  the  changes  from  the 
draft  to  the  final  copy  need  to  be 
proofread.  The  formatted  work 
from  the  draft  (in  figure  1)  is 


shown  in  figure  2.  Finished  work 
is  shown  in  figure  4. 

Standard  forms  and  clauses  are 
created  and  stored  on  a disk  and 
either  used  as  a format  image  or  in- 
cluded in  the  text  at  printing  time 
by  means  of  a READ  statement. 
For  example,  standard  pages  of  a 
proposal  can  be  stored  on  any  disk 
in  the  system  and  printed  along 
with  pages  that  change  from  pro- 
posal to  proposal.  Eliminating  the 
retyping  of  this  "boiler  plate"  has 
saved  us  hundreds  of  dollars.  If 
also  lets  us  concentrate  on  the 
problem  at  hand,  freeing  us  from 
tedious  but  necessary  detail. 

Our  letter  image  is  shown  in 
figure  3.  This  image  is  stored  on 
the  work  disk  and  called  by  the 
operator  to  type  a letter.  The  letter 
produced  by  using  the  image  is 
shown  in  figure  4, 

"Humanizing”  WpDaisy 

WpDaisy' s disk -handling 
capabilities  have  been  greatly  ex- 
panded. Using  the  word  processor, 
the  operator  can: 

• change  disks  in  logged-in 
drives 

• list  directories  of  all  disks  in 
the  system  by  file  type 

• write  files  to  any  disk  in  the 
system 

• review  any  files  on  the 
display 

• automatically  create  backup 
documents  while  writing  to  a 
file 

• delete  any  or  all  disk  files 

The  editor  and  formatter,  dis- 
cussed below,  feature  changes  l hat 
keep  the  operator  out  of  trouble, 
inform  the  operator  about  what  is 
going  on  in  the  editor,  or  extend 
the  editing  or  formatting  functions. 
The  changes  and  expansions 
humanize  the  software  greatly. 


P0mt 

pOha 

,-pb 

,0MP 

*GF 

[LF] 

NAME 

COMPANY  NAME 
ADDRESS 
CITY,  ST,  ZIP 
[LF] 

SALUTATIOTI: 

.5np 

.If 

[LF3 

BCDY  OF  LETTER 

.Of 

,0rnp 

[LF] 

TABLE 

[LF3 

.If 

*2np 

[LFl 

MORE  TEXT 
[LF] 

.OF 

.OMF 

Very  Truly  Yours, 

[LFl 

[LFl 

[LF] 

[LF] 

Robertson  E*  Mag ruder, Jr* 

Principal 

[LF] 

[LF] 

CC: 

EMC: 

Figure  3:  The  format  image  of  the 
business  letter  of  figure  4.  This  shows  a 
list  of  the  various  parts  of  the  docu- 
ment and  specifies  the  form  in  which 
each  part  is  to  be  printed , 


Figure  4;  This  is  the  finished  printout 
of  the  letter , The  stored  text  of  the 
letter  is  processed  according  to  the 
specifications  of  the  format  image , 
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Jerry  B.  Little 
BODOTMW  REALTY,  Inc. 

Bontlville,  VT  05340 

Dear  Mr.  Little: 

The  Investment  Management  System  is  Module  1 of  a ten 
program  series  for  investors  presently  being  developed  by  PFS.  It 
is  presently  available  for  TRS-80  Model  I 16k  Tape  or  32k  Disk 
machines * 


Elodule  1 is  the  Data  Base  Management  System  for  the  series. 
It  has  been  modified  to  provide  a data  editor  as  a front  end  and 
a report  generator  as  an  output  end. 


Data  input  is  divided  into  system  data:  present  date, 
portfolio  name,  and  market  index?  and  transaction  data:  ticker 
symbol,  date  of  purchase,  purchase  price,  market  index  at 
purchase,  current  yield,  current  price  earnings,  and  current 
price. 


The  program  is  menu  driven  with  nine  menu  options: 

1.  Update  System  Data  2*  Add  Items 

3.  Update  Current  Price  4.  Edit  Transaction  Data 

5.  Record  Stock  Dividends  6.  Record  Stock  Splits 

7.  Delete  Transactions  8.  Display  Report  Index 

9.  Write  to  Disk/Tape  & Close  System  Down 

The  disk  system  supports  a printer  and  sort  routines  for 
reports.  Sorts  available  are: 


1.  Alphabetic  by  Ticker  Sym 

2.  5 Market  Value 

3.  $ Estimated  Yield 

4.  Dollar  Gain/Loss 


5.  % Gain/Loss 

6.  % Earnings  Incr./Decr. 

7.  % Yield  on  Market  Value 
0.  Ann.  Retr.  on  Invest. 


JOINING  ART  AND  SCIENCE  IN  THE  SERVICE  OF  MAN 


1446  DURHAM  ROAD  ■ MADISON,  CONNECTICUT  06443  - TELEPHONE  203-421-3379 
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? Status  message.  Displays: 

• current  file  and  disk 

• special  character  assignments 

• current  find  string  and  count 

• memory  used  and  remaining 

?B  Buffer  list.  Displays  buffer  usage. 

?D  Disk  list.  Displays  all  files  or  specified  file  matches,  on  any 
disk  in  the  system. 

?F  Displays  contents  of  specified  file  or  buffer. 

?H  HELP.  Displays  command  summary. 

Table  1:  The  query  functions  in  the  new  WpDaisy  can  be  called  from  anywhere 
in  the  program.  Calling  these  functions  does  not  change  the  text  being  edited. 


Editor  Additions 

Query  functions  (see  table  1)  are 
supplied  in  the  new  editor  so  that 
you  can  determine  the  status  of  the 
processor  from  inside  the  program. 
These  functions  may  be  called  at 
any  time  from  any  place  in  the  text 
without  changing  the  text. 

FIND/REPLACE:  This  function 
has  several  options  in  the  new  ver- 
sion. One  option  steps  through 
text,  displaying  each  match  and 
the  surrounding  text.  The  operator 
may  choose  to  replace,  move  to 
next  match,  or  end  the  search. 

TYPE-AHEAD  BUFFER:  The 
newly  designed  keyboard  buffer 
captures  and  stores  characters 
entered  faster  than  the  display  is 
updated.  Even  the  fastest  typist 
cannot  outrun  the  WpDaisy  now. 

ON-SCREEN  INSERT  TOGGLE: 
A new  mode  toggle  (^T)  allows 
direct  insertion  of  text  on  the 
screen.  The  update  of  text  in  the 
user  area  is  immediate.  Control 
characters  can  be  inserted  directly 
into  the  text  in  this  insert  mode. 
Deletions  of  text  can  also  be  made 
in  this  mode  either  through  editor 
or  screen  commands. 

BULK-INSERT:  The  bulk-insert 
function  now  clears  the  screen 
from  the  current  cursor  position 
for  direct  insertion,  leaving  the 
balance  of  the  text  on  the  screen. 
The  operator  no  longer  needs  to 
look  at  a blank  screen  and  wonder 
where  in  the  text  he  or  she  is.  Ex- 
iting the  bulk-insert  returns  the 
cursor  to  the  insertion-start  point 
rather  than  the  beginning  of  the 
text.  This  is  much  more  conve- 
nient since  you  usually  edit  to  a 
point,  insert  a paragraph  or  two, 
and  then  continue  editing. 

LINE-CANCEL:  This  new  func- 
tion deletes  all  characters  from  the 
current  cursor  position  to  the  end 
of  the  current  line.  The  line-cancel 
works  for  any  insert  mode  from 


anywhere  in  the  text,  including  the 
control  line. 

WORD-CANCEL:  This  new 
function  deletes  all  characters 
from  the  current  cursor  position  to 
the  end  of  the  current  word. 

BACK-TAB:  The  back-tab  func- 
tion moves  the  cursor  left  through 
one  tab  zone.  After  using  WpDaisy 
for  a while,  you  will  discover  some 
tricks  to  make  the  cursor  zoom 
around  the  screen  in  the  edit 
mode.  The  carriage  return  places 
the  cursor  at  the  beginning  of  the 
line.  The  tab  key  moves  the  cursor 
completely  across  the  screen  in  ten 
keystrokes.  Now  you  can  speed 
backwards  as  well  as  ahead  with 
the  new  back-tab.  This  is  a very 
convenient  function. 

SCROLLING:  This  new  feature 
allows  vertical  scrolling,  one  line 
at  a time.  With  the  old  WpDaisy, 
you  could  only  move  the  cursor  to 
the  bottom  of  the  screen  before  go- 
ing to  the  control  line  to  change 
screens.  With  the  new  WpDaisy, 
moving  the  cursor  down  a line  at 
the  bottom  of  the  screen  initiates 
scrolling  so  that  the  new  line  ap- 
pears. 

CLEAR-FILE:  This  new  function 
allows  deleting  files  from  any  disk. 
This  is  dangerous.  Mistakes  can 
and  will  happen;  however, 


because  WpDaisy  creates  backup 
files  with  each  revision,  the  ability 
to  clean  up  disks  by  erasing  old 
backup  files  was  included.  Those 
who  manipulate  large  files  in  the 
word  processor  will  appreciate  this 
feature. 

VERSATILE  PRINT  COM- 
MAND: The  new  print  command 
allows  printing  a variable  number 
of  pages,  starting  or  ending  with 
any  page  number.  This  allows 
reprinting  page  9 of  a 35-page 
document  without  printing  any  ad- 
ditional pages. 

ERROR  MESSAGES:  The  new 
error-message  routine  prints  error 
messages  in  English  so  the 
operator  can  understand  them. 
This  is  a continuation  of  the 
WpDaisy  command  philosophy 
which  uses  the  first  letter  of  the 
command  word  for  most  of  the 
single-letter  command  mnemon- 
ics. (R  = Read  and  W = Write  in 
WpDaisy.) 

Formatter  Additions 

AUTO  HYPHEN:  The  auto 
hyphen  prints  embedded  hyphens 
when  the  formatter  places  a 
hyphenated  word  in  the  specified 
hyphen  zone.  It  does  not  print  the 
hyphen  unless  the  word  is  format- 
ted into  this  zone  on  printing. 
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SIMULTANEOUS  PRINT:  This 
is  an  optional  program,  presently 
available  only  for  use  with  the 
I/OS  operating  system.  The  print- 
spooler  feature  allows  documents 
to  be  printed  while  editing  con- 
tinues either  on  the  same  or 
another  item.  By  using  the  spooler, 
the  operator  may  continue  work- 
ing during  the  printing  session. 

OPERATOR  PAUSE:  The  oper- 
ator pause  allows  an  automatic 
pause  in  output  at  specified  points 
in  the  document.  A message  or  in- 
struction may  be  displayed  on  the 
video  screen.  This  pause  may  be 
necessary  for  manual  paper  supply 
or  typeface  changes. 

TAB  RULER:  The  new  tab  ruler 
allows  designation  of  tab  stops 
within  a section  of  text  or  for  the 
entire  document.  The  tab  ruler  is 
very  useful  when  working  with 
columnar  material  in  tables.  An  ex- 
ample of  a finished  text  table  pro- 
duced by  the  word  processor  is 
shown  in  table  2. 

EXTENDED  PRINTER  CON- 
TROL: Extended  printer  control 
utilizes  special  printer  capabilities: 

• Bold  Print  (both  overstrike 
and  offset) 

• Superscript 

• Subscript 

• Print  Red  [ribbon  shift) 

Necessary  Environment 

The  WpDaisy  can  be  used  on 
most  I/OS  or  CP/M-type  Z80  or 
8080  disk  systems  with  a 
minimum  32  K bytes  of  memory 
and  a video  terminal  with  direct 
cursor-addressing  capabilities. 
Files  of  limited  size  may  be  han- 
dled in  a 32  K machine.  A 
48  K-byte  memory  is  recommend- 
ed for  extensive  use.  A special  ver- 
sion of  the  word  processor  is  need- 
ed for  CP/M  systems  to  allow  full 
use  of  the  WpDaisy' s cursor- 


The  Report  Generator  produces  four  reports.  These  are  outlined 
below: 

1.  PORTFOLIO  DATA  REPORT 

Purchase  Current 

Symbol  PurDate  Shares  Price  P/E  H.I.  Yield  P/E  Price 


2.  PORTFOLIO  VALUE  REPORT 
Synbol  Shares  PurVal  MktVal  %Port  EstSYield 


3.  PORTFOLIO  GAIN  REPORT 

Syirbol  PurDate  L/TGain  S/TGain  DaysToL/T  %M.i. 


4 • EARNI  MGS/  EDI  REPORT 

Annualized  % Chg  Annualized  % 

Total  - ===== 

Symbol  3 Earn  %Earn  Mould  %Eam  %il.l.  %Gain  £Yie2d  %Wl 


Each  transaction  is  handled  separately.  36  transactions  can  be 
stored  in  a tape  file  and  72  in  a disk  file.  Multiple  files  may 
be  stored. 


Table  2:  This  completed  text  table  was  produced  by  the  WpDaisy.  The  for- 
matter tab  ruler  facilitates  production  of  such  tables. 


ITEM 

PRICE 

TRS-80  Model  1!  64  K 

$3995 

* From  R/S  with  service 

Single-disk  drive  and  unit 

$1100 

* From  R/S  with  service 

Spinwriter  1510  with  tractor 

$2900 

* From  Computer  Store 

I/OS  and  WpDaisy 

$600 

* From  Infosoft  Systems 

dealer  with  spooler  soft- 
ware training  and  sup- 
port 

TOTAL 

$8595 

Table  3:  The  cost  of  a WpDaisy/TRS-80  system  compares  well  with  other  word 
processors.  Of  course , the  total  cost  will  vary  with  the  choice  of  printer.  Radio 
Shack  is  abbreviated  by  frR/S'\ 
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Glossary 

Batch  print:  Printing  of  data  which  has  been  previously  generated 
and  stored  as  opposed  to  being  printed  as  it  is  generated. 

Buffer:  A register  between  two  components,  such  as  between  the 
processor  and  an  input/output  (I/O)  device,  where  data  are  temporari- 
ly stored  during  processing.  A buffer  may  be  located  in  a peripheral 
device  such  as  a printer. 

Format  image:  A list  of  codes  which  identifies  the  text  items  to  be 
called  from  storage  and  printed  in  a document,  the  order  in  which 
these  items  are  to  be  printed,  and  the  format  in  which  they  are  to  be 
printed  (eg:  margins,  indentations,  columns,  etc).  It  is  a representation 
of  a document  which  indicates  its  form. 

Scrolling:  The  vertical  movement  of  lines  on  a video  display  such  that 
the  top  line  disappears  and  a new  line  is  displayed  at  the  bottom  of  the 
screen. 

Operating  system:  A set  of  programs  usually  provided  with  a com- 
puter which  tell  the  computer  how  to  assign  storage  to  various  data, 
how  to  transfer  data  between  different  peripheral  devices  (eg:  be- 
tween a floppy -disk  drive  and  a printer],  how  to  set  up  various  ap- 
plication programs  (ie:  programs  that  do  something  useful  in  the  real 
world:  a word-processor  program  is  an  application  program)  for 
execution.  Computers  can  be  used  without  operating  systems,  but 
such  use  is  difficult.  Two  operating  systems  are  mentioned  in  this  arti- 
cle: CF/M  and  I/OS.  CF/M  is  a product  of  Digital  Research  Corpora- 
tion and  will  run  on  most  8080  or  Z80  computer  systems,  I/OS  comes 
from  Infosoft  Systems  and  is  similar  in  many  respects  to  CP/M. 

Parallel  interface:  A peripheral  device  such  as  a printer  may  be  con- 
nected to  a computer  by  means  of  a parallel  interface.  When  a parallel 
interface  is  used,  data  is  transferred  to  (or  from)  the  peripheral  device 
in  groups  of  several  bits  (ie:  binary  digits);  usually  an  entire  byte  (eight 
bits)  is  transferred  at  once.  The  physical  connection  usually  contains 
eight  wires  over  which  the  data  flows  and  several  other  wires  that 
carry  control  signals.  Very  high  data-transfer  rates  may  be  achieved 
using  parallel  interfaces. 

Serial  interface:  In  communication  of  data  through  a serial  interface, 
the  data  is  transferred  a single  bit  at  a time.  This  is  in  contrast  to 
parallel  communication,  where  several  bits  are  transferred  at  once. 
The  most  common  type  of  serial  interface  is  called  the  RS-232C  inter- 
face, which  uses  an  asynchronous  protocol  (ie:  the  data  does  not  have 
to  be  sent  according  to  a specific  timing  schedule).  Fewer  wires  are  re- 
quired for  a serial  interface,  but  the  data-transfer  rate  is  often  slower 
than  for  an  equivalent  parallel  interface. 

Tractor:  Part  of  a computer  printer  that  pulls  the  paper  past  the  print- 
ing mechanism. 

OEM:  Abbreviation  for  "'original  equipment  manufacturer."  Iden- 
tifies a company  that  buys  a computer  from  another  firm,  adds  pro- 
grams and/or  peripheral  devices,  and  then  sells  the  complete  com- 
puter system  under  the  trade  name  of  the  OEM  company. 

Cursor:  The  indicator  on  the  screen  of  a video  terminal  that  shows 
where  the  next  character  operation  (eg:  typing  a new  character)  will 
take  place. 


addressing  capabilities. 

I highly  recommend  the  use  of 
word-processing  equipment  in  the" 
modern  office.  It  is  a highly  effi- 
cient way  to  produce  the  text  re- 
quired in  many  businesses.  In  my 
experience,  a small  business  can- 
not afford  to  be  without  word* 
processing  capabilities.  We  have 
beaten  the  paperwork  tangle  in  our 
office  only  by  use  of  this  equip- 
ment. 

WpDaisy  has  been  tested  and  is 
greatly  improved  from  the 
operator's  viewpoint.  Features 
have  been  added  which  we  find  to 
be  of  great  value. 

WpDaisy  and  the  TRS-80 

The  I/OS  operating  system  and 
the  WpDaisy  can  be  combined 
with  the  Radio  Shack  TRS-80 
Model  II  computer  (reviewed  in 
Spring  1980  onComputing,  page 
64),  I/OS  will  support  up  to  eight 
8-inch  dual-density  floppy  disks, 
or  it  may  be  ordered  for  a 
32-megabyte  hard-disk  drive.  A 
Diablo,  Quine,  or  Spinwriter 
printer  may  be  used  with  either  a 
serial  or  parallel  interface  under 
I/OS, 

The  cost  of  an  entire  system  (see 
table  3)  is  about  $5000  less  than  a 
Lanier  system,  and  it  will  provide 
all  the  capabilities  of  a computer. 

The  WpDaisy  can  be  purchased, 
configured  for  your  computer, 
through: 

Infosoft  Systems  Inc 
25  Sylvan  Rd  S 
Westport  CT  06880 

Infosoft  can  also  put  you  in  contact 
with  a dealer  or  OEM  in  your 
locality  who  will  install  your 
system  and  train  your  operator  to 
use  the  word  processor.* 
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Let  this  New  Series  from 
BYTE  BOOKS  answer  your 
programming  questions 


Programming  Techniques  is  a series  of 
collected  articles  concerned  with  the  art  and 
science  of  computer  programming.  The  first 
volume  in  the  Programming  Techniques 
series  is  entitled  Program  Design.  The  pur- 
pose of  the  book  is  to  provide  the  personal 
computer  user  with  the  techniques  needed 
to  design  efficient,  effective,  maintainable 
programs. 

ISBN  0-07-037825-8  Pages:  96 
Price:  $6 

Editor:  Blaise  W.  Liffick 
Simulation  is  the  second  volume  in  the 
Programming  Techniques  series.  Both 
theoretical  and  practical  applications  are 
included.  Particularly  stressed  is  simulation 
of  motion,  including  wave  motion  and  fly- 
ing objects,  and  the  use  of  simulation  for 
experimentation. 

ISBN  0-07-037826-6  Pages:  126 
Price:  $6 

Editor:  Blaise  W.  Liffick 

Numbers  in  Theory  and  Practice  is  the 
third  book  in  the  series.  It  includes  infor- 
mation of  value  to  both  the  novice  and  the 
experienced  personal  computer  user.  The 
mechanics  of  the  binary  system  are  dis- 
cussed, including  software  division  and 
multiplication,  as  well  as  floating  point 


numbers,  numerical  methods,  random 
numbers,  and  the  mathematics  of  computer 
graphics. 

ISBN  0-07-037827-4  Pages:  192 
Price:  $8.95 

Editor:  Blaise  W.  Liffick 
The  4th  volume  of  the  Programming 
Techniques  series,  Bits  and  Pieces,  covers 
various  topics  of  interest  to  programmers.  It 


is  a collection  of  the  best  articles  from  past 
issues  of  BYTE  magazine  plus  new  material 
collected  specifically  for  the  series,  on  sub- 
jects such  as  multiprogramming,  stacks, 
interrupts  optimation,  and  real  time 
processing. 

ISBN  0-07-037828-2  Pages:  160 
Price  $8.95 

Editor:  Blaise  W.  Liffick 


m 


Please  send 


. copies  of  Program  Design 
. copies  of  Simulation 

. copies  of  Numbers  in  Theory  and  Practice 
. copies  of  Bits  and  Pieces 


Company 


Street 


City 


State/Province 


□ Check  enclosed  in  the  amount  of  $ 

□ Bill  Visa  □ Bill  Master  Charge 

Card  No. Exp.  Date  . 


EITI  Add  75c  per  book  to  cover  postage  and  handling. 
{ ^ ^ain  St,  Peterborough,  NH  03458 


COMPUTER 
FORMS  KIT 


EACH  KIT  CONTAINS: 

Samples,  Prices,  Order  Form, 

4 Checks,  2 Statements,  2 Invoices, 
Programming  Guides. 

We  specialize  in  small  quantities,  low  prices. 
500  CHECKS  ONLY  $29.95 


SEND  COUPON,  CIRCLE  BINGO  or 
PHONE  TOLL  FREE 
1 +800-225-9540 


FAST  SERVICE  — It  is  our  policy  to  ship  within  6 working 
days  following  our  receipt  of  your  order.  CODE  459 

Name 


Address 


City 

State,  Zip  __ 

NEW  ENGLAND  BUSINESS  SERVICE,  INC 
GROTON,  MASS.  01450  


Coming  Events 

September  18-21,  Mid-Atlantic  Business  and 
Home-Computer  Show,  DC  Armory/Starplex, 
Washington  DC.  This  is  an  end-user  exposition 
featuring  small-  and  medium-sized  business 
systems,  scientific  and  engineering  computers, 
microcomputers,  and  electrotechnology.  Contact 
Northeast  Expositions  Inc,  POB  678,  Brookline 
Village  MA  02147,  (617)  739-2000. 

September  22-25,  Software  INFO,  Hyatt  Regen- 
cy, Chicago  IL.  This  is  the  first  national  conference 
and  exhibit  on  packaged  software  held  in  the  US. 

For  more  information,  or  to  reserve  exhibition 
space,  call  (312)  263-3131  or  write  Software  INFO, 
Suite  545,  222  W Adams  St,  Chicago  IL  60606. 

September  24-27,  The  10th  Annual  Conference 
of  the  Society  for  Computer  Medicine,  San 

Diego  Hilton,  San  Diego  CA.  This  conference  has 
been  planned  for  physicians,  attorneys,  ad- 
ministrators, computer  professionals,  comptrollers, 
engineers,  nurses,  and  anyone  interested  in  the  use 
of  computers  for  patient  care.  Sessions  on  medical 
subjects,  technical  subjects,  and  contributed  papers 
on  new  research  in  computer  medicine  will  be  of- 
fered. For  information,  contact  Society  for  Com- 
puter Medicine,  1901  N Ft  Myer  Dr,  Suite  602,  Ar- 
lington VA  22209,  (703)  525-0098. 

September  25-28,  Mid-Atlantic  Personal  and 
Business  Computer  Show,  Philadelphia  Civic 
Center,  Philadelphia  PA.  General  admission  for 
adults  is  $5.  The  show  is  being  produced  by  Na- 
tional Computer  Shows,  POB  678,  Brookline  Village 
MA  02147,  (617)  739-2000. 

September  26-27,  Classroom  Applications  of 
Computers  in  Grades  K Thru  12,  Independence 
High  School,  San  Jose  CA.  A visit  to  "Silicon 
Valley,"  tutorials,  workshops,  and  exhibits,  will 
highlight  this  conference.  The  emphasis  will  be  to 
inform  teachers  about  the  possible  uses  of  com- 
puters in  all  areas  of  education.  Contact  Computer- 
Using  Educators,  do  W Don  McKell,  Independence 
High  School,  1776  Educational  Park  Dr,  San  Jose 
CA  95133. 

September  27-28,  New  Jersey  Personal  Com- 
puter Show  and  Flea  Market— 80,  Holiday  Inn 
(North)  Convention  Center,  Newark  NJ.  This  show 
will  feature  an  indoor  commercial  exhibit  and  sales 
area,  an  outdoor  flea  market  with  room  for  100 
sellers,  and  forums  for  all  popular  hobby  computing 
systems.  This  show  is  primarily  for  hobbyists  and 
small-business  owners.  The  admission  price  is  $4  in 
advance  and  $5  at  the  door.  Contact  NJPCS, 

Kengore  Corp,  9 James  Ave,  Kendall  Park  NJ  08824, 
(201)  297-6918  after  7 PM. 
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Circle  220  on  inquiry  card. 


A f RS-80  Cassette 
Copy  Program 

by  Steve  A Hughes 

A program  to  diminish  tape-loading  problems 
and  produce  backup  tapes,  as  well  as  an  example 
of  a program  in  one  language  generating  a pro- 
gram in  another  language. 


Listing  1:  This  BASIC  program  is  executed  to  produce  a SYSTEM  tape  of  the 
COPY  program , which  is  in  machine  language.  Thereafter , the  COPY  program  can 
be  loaded  to  produce  copies  of  other  program  tapes. 

100  REM 

1 10  REM  PROGRAM  TO  WRITE  A "SYSTEM”  TAPE  OF  THE 

120  REM  COPY  PROGRAM 

130  REM 

140  CLS 

150  CLEAR  1000 

160  S$  = "” 

170  PRINT  @0,  "STARTING  TO  CONVERT  DATA  TO  STRING.”; 

180  POKE  16553,255 
190  FOR  1=1  TO  207 

200  READ  N$ 

210  M = ASC(N$) - 48  : IF  M > 9 THEN  M = M-7 

220  M = M*  16 

230  M$  = MID$(N$,2, 1 ) : N = ASC(M$)  - 48  : IF  N > 9 THEN  N = N - 7 

240  N = N + M 

250  S$  = S$  + CHR$(N) 

260  NEXT  I 

270  PRINT  @64, "STARTING  TO  WRITE  TO  TAPE.”; 

280  PRINT  # - 1,S$ 

290  GO  TO  999 

300  DATA  55, 43, 4F, 50, 59, 20, 20,3C, CO, EA, 42, 31  ,BA,43,3E,3F 

310  DATA  32,00,3C,3E,00,CD,2B,00,B7,28,FA,32,02,3C,FE,4C 

320  DATA  28,3E,FE,44,28,0B,FE,45,CA,  19, 1 A, FE, 53, 28, ID,  18 

330  DATA  E2,FD,21  ,BB,43,3E,00,CD,12,02,CD,87,02,44,4D,FD 

340  DATA  7E,00,CD,64,02,FD,23,0B,78,B1 ,20,F3,CD,F8,01  ,FD 

350  DATA  21 ,00, 30,06,00, 3E, 20, FD, 77,00, FD, 23, 10, F9, 18, AB 

360  DATA  FD, 21, BB, 43, 16, 30, 21, 00, 00, 3E, 00, CD,  12, 02, CD, 96 

370  DATA  02, DD, 21, 20, 30,06,07, CD, 9B, 43, DD, 77, 00, DD, 23, 10 

380  DATA  F6,CD,9B,43,FE,78,28,0C,FE,3C,28, 1 1 ,3E,45,32,3E 

390  DATA  3C,C3,EA,42,CD,9B,43,CD,9B,43,C3,2B,43,CD,9B,43 

400  DATA  47, 1E,00,CD,9B,43,CD,9B,43,CD,9B,43, 10,FB,4B,CD 

410  DATA  9B, 43, 91, 20, D7,7A, 32, 38, 3C,14,18,C5, CD, 35, 02, FD 

420  DATA  77,00,83,5F,FD,7E,00,FD,23,23,C9,40,78,2B,43 

999  END 


It  is  well  known  to  owners  of  the 
Radio  Shack  TRS-80  that  its 
cassette  interface  is  unfortunately 
sensitive  to  changes  in  the  output 
level  of  the  cassette  recorder.  This 
is  only  a minor  nuisance  as  long  as 
all  the  tapes  you  load  were  made 
on  your  own  system.  The  problem 
is  at  its  worst  when  loading  pro- 
grams purchased  from  different 
companies.  They  may  have  been 
recorded  at  widely  different 
volume  levels  and  will  almost 
never  match  tapes  made  by  your 
system. 

There  are  two  solutions  to  this 
problem:  the  first  is  to  purchase  a 
device  to  convert  the  output  of 
your  recorder  to  a constant  level. 
Such  devices  work  quite  well  and 
are  available  from  several  sources. 
They  have  the  disadvantage  of 
adding  another  box  to  the  system 
with  its  power  cord  and  connec- 
tions, as  well  as  costing  from  $30 
to  $90.  The  second  solution  is  to 
make  copies  of  all  purchased 
cassettes  so  they  will  load  at  the 
same  volume  setting  as  all  the 
other  tapes  made  by  your  system. 
This  approach  also  has  the  advan- 
tage of  automatically  producing 
backup  copies  of  your  valuable 
programs. 

A copy  program  is  both  cheaper 
(this  one  should  cost  you  about  an 
hour  of  your  time)  and  more  ver- 
satile than  the  hardware  solution 
to  the  problem.  This  program, 
COPY,  was  written  in  machine 
language  and  loads  as  a SYSTEM 
tape  on  a 4 or  16  K-byte  Level  II 
TRS-80  personal  computer.  I am 


not  very  interested  in  how  most 
programs  work,  as  long  as  they  do 
work,  and  suspect  that  most  other 
people  are  the  same.  I am  not, 


therefore,  going  into  an  explana- 
tion of  how  this  program  works, 
but  will  go  straight  to  the  matter  of 
how  you  may  use  it.  (Since  some 
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Listing  2:  The  COPY  program  in  assembly-language  form;  the  machine-language 
form  is  used  by  the  TRS-80. 


ORG  42EAH 

SPTR 

EQU  43BAH 

; STACK  PTR . 

CPTR 

EQU  43BBH 

; CHARACTER  PTR. 

; THIS 

PROGRAM  COPIES 

OBJECT  FORMAT  CASSETTES  ON 

; THE  TRS-80.  THE  INITIAL  ENTRY  POINT  IS  "STOP”. 

i 

S.  HUGHES  1/19/80 

42EA 

31 

BA  h 3 

COPY 

LD  SP,SPTR 

; SET  STACK  PTR. 

42F.D 

3E 

3F 

LD  A,’?1 

; DISPLAY  "?". 

42EF 

32 

003c 

LD  ( 3C00H) , A 

42F2 

3E 

00 

COPYA 

LD  A, 00 

;LOOK  FOR  A COMMAND. 

42F4 

CD 

2B00 

COPYAA 

CALL  002BH 

; SCAN  THE  KEYBOARD. 

i)  2F7 

B7 

OR  A 

; DID  WE  GET  A CHAR? 

42F8 

28 

FA 

JR  Z, COPYAA 

j IF  NOT  TRY  AGAIN. 

42FA 

32 

023C 

LD  ( 3C02H) , A 

; YES . ECHO  IT. 

42FD 

FE 

4C 

CP  ’L’ 

;L0AD? 

42FF 

28 

3E 

JR  Z , LOAD 

; YES . 

4301 

FE 

44 

CP  1 D 1 

;DUMP? 

*1303 

28 

0B 

JR  Z,DUMP 

; YES . 

4 305 

FE 

45 

CP  ’ E * 

; EXIT? 

4307 

CA 

191A 

JP  Z,1A19H 

; YES . 

430A 

FE 

53 

CP  ’S’ 

; STOP  THE  CASSETTE? 

i4  30C 

28 

ID 

JR  Z , STOP 

; YES . 

430E 

18 

E2 

JR  COPYA 

;BAD  INPUT.  TRY  AGAIN. 

•DUMP 

THE  PROGRAM  TO 

CASSETTE. 

4310 

FD21  BB43 

DUMP 

LD  IY , CPTR 

; SET  BUFFER  PTR. 

4314 

3E 

00 

LD  A , 0 

; TURN  ON  CASSETTE. 

4316 

CD 

1202 

CALL  0212H 

4319 

CD 

8702 

CALL  0287H 

; WRITE  LEADER. 

431C 

44 

LD  B,H 

; SET  PROGRAM  LENGHT 

M3in 

4D 

LD  C,L 

431E 

FD 

7E00 

DUMP  A 

LD  A , ( I Y+0 ) 

;GET  BYTE. 

4321 

CD 

6402 

CALL  0264H 

; WRITE  BYTE  TO  CASSETTE. 

4 324 

FD 

23 

INC  IY 

; ADVNACE  CHAR  PTR. 

4326 

OB 

DEC  BC 

;D0NE? 

4327 

78 

LD  A,B 

4328 

R1 

OR  C 

4329 

20 

F3 

JR  NZ , DUMPA 

; IF  NOT  DO  IT  AGAIN. 

4 32B 

CD 

F801 

STOP 

CALL  01F8H 

;ST0P  THE  CASSETTE. 

432E 

FD21  003C 

LD  IY , ( 3C00H ) 

; CLEAR  PART  OF  SCREEN. 

4332 

06 

00 

LD  B, 00 

4334 

3E 

20 

LD  A , 20H 

4336 

FD 

7700 

STOP  A 

LD  ( I Y+00 ) , A 

; CLEAR  A SCREEN  LOC. 

4339 

FD 

23 

INC  IY 

433B 

10 

F9 

DJNZ  STOPA 

;D0NE? 

4330 

18 

AB 

JR  COPY 

;M0RE  COMMANDS 

•LOAD 

A PROGRAM  FROM 

CASSETTE. 

433F 

FD21  BB43 

LOAD 

LD  IY , CPTR 

; SET  DATA  PTR. 

Make  America  smarter. 
Give  to  the  college 
of  your  choice. 


You  can 
now  order 
article 
reprints 
from  this 
publication 

University  Microfilms  International, 
in  cooperation  with  publishers 
of  this  journal,  offers  a highly  con- 
venient Article  Reprint  Service. 

Single  articles  or  complete  issues 
can  now  be  obtained  in  their 
original  size  (up  to  8V2  x 1 1 inches). 
For  more  information  please  com- 
plete and  mail  the  coupon  below. 

ARTICLE  REPRINT 
SERVICE 

University  Microfilms  International 


□ YES!  I would  like  to  know  more  about  the  Article  Reprint 
Service.  Please  send  me  full  details  on  how  I can  order. 

□ Please  include  catalogue  of  available  titles. 


Name  Title 

Department 

Address 

City 

Mail  to: 

University  Microfilms  International 

Article  Reprint  Service 

300  North  Zeeb  Road 

Ann  Arbor,  Michigan  48106 

people  might  be  interested  in 
reading  the  assembly  code,  a com- 
plete listing  is  shown  in  listing  2.) 

First,  a description  of  the  pro- 
gram's function:  COPY  allows  the 
user  to  load  an  assembly-language 
program  into  the  TRS-80's 
memory  and  then  make  as  many 
copies  of  the  program  as  desired. 


The  program  will  perform  as  much 
error  checking  as  is  reasonable  on 
the  tapes  that  it  loads.  Since  the 
program  to  be  copied  must  be  load- 
ed into  memory  before  it  can  be 
copied,  you  must  have  enough 
memory  to  hold  both  the  COPY 
program  and  the  program  to  be 
copied.  This  is  generally  not  a 
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43^3 

16 

30 

LD  D , 30H 

4345 

21 

0000 

LD  HL , 0 

43^8 

3E 

00 

LD  A , 0 

434a 

CD 

1202 

CALL  0212H 

434D 

CD 

9602 

CALL  0296H 

4350 

DD21  203C 

LD  IX, ( 3C20H 

4354 

06 

07 

LD  B,7 

4356 

CD 

9B43 

LOADA 

CALL  READ 

4359 

DD 

7700 

LD  ( IX+0) , A 

435C 

DD 

23 

INC  IX 

435E 

10 

F6 

DJNZ  LOADA 

4360 

CD 

9B43 

LOADB 

CALL  READ 

4363 

FE 

78 

CP  78H 

4365 

28 

OC 

JR  Z, LOADD 

4367 

FE 

3C 

CP  3CH 

4369 

28 

11 

JR  Z, LOADE 

436B 

3E 

45 

LOADC 

LD  A , ' E ' 

436D 

32 

3E3C 

LD  ( 3C3EH ) , A 

4370 

C3 

EA42 

JP  COPY 

•READ 

THE  "STARTING" 

4373 

CD 

9B43 

LOADD 

CALL  READ 

4376 

CD 

9B43 

CALL  READ 

4379 

C3 

2B43 

JP  STOP 

•READ 

A "DATA"  BLOCK 

437C 

CD 

9B43 

LOADE 

CALL  READ 

437F 

47 

LD  B,A 

4380 

IE 

00 

LD  E,0 

4382 

CD 

9B43 

CALL  READ 

4385 

CD 

9B43 

CALL  READ 

4388 

CD 

9B43 

LOADF 

CALL  READ 

438B 

10 

FB 

DJNZ  LOADF 

438d 

4B 

LD  C,E 

438E 

CD 

9B43 

CALL  READ 

4391 

91 

SUB  C 

4392 

20 

D7 

JR  NZ, LOADC 

4394 

7 A 

LD  A,D 

4395 

32 

383C 

LD  (3C38H),A 

4398 

li* 

INC  D 

4399 

18 

C5 

JR  LOADB 

•READ 

AND  STORE  A BY! 

439B 

CD 

3502 

READ 

CALL  0235H 

439E 

FD 

7700 

LD  ( IY+0 ) ,A 

43A1 

83 

ADD  A , E 

43A2 

5F 

LD  E,A 

43A3 

FD 

7E00 

LD  A , ( I Y+0 ) 

43A6 

FD 

23 

INC  IY 

43A8 

23 

INC  HL 

43A9 

C9 

RET 

END 

SET  BLOCK  COUNT. 

SET  PROGRAM  LENGHT  TO  0. 
i START  THE  CASSETTE. 

LOOK  FOR  LEADER. 

"NAME”  SCREEN  PTR. 

HEADER  LENGTH. 

GET  A BYTE. 

DISPLAY  THE  CHAR. 

KEEP  AT  IT  TILL  DONE. 

GET  THE  BLOCK  TYPE. 

START  ADDRESS? 

YES. 

DATA  BLOCK? 

YES. 

ERROR! 

LET  THE  USER  KNOW. 

STOP  LOADING. 


GET  LSB  OF  ADDRESS. 
GET  MSB  OF  ADDRESS. 
FINISHED. 


;GET  BLOCK  LENGHT. 

; SAVE  LENGTH. 

; CLEAR  CHECKSUM. 

; GET  LOAD  ADDRESS. 

;GET  A DATA  BYTE. 

;DONE? 

; SAVE  OUR  CHECKSUM. 

; GET  BLOCK  CHECKSUM. 

; ARE  THAY  THE  SAME? 

; NO ! WE  HAVE  AN  ERROR. 

; OUTPUT  BLOCK  COUNT. 

; INCREMENT  BLOCK  COUNT. 
;LOOK  FOR  NEXT  BLOCK. 


GET  A BYTE. 

STORE  IT. 

UPDATE  CHECKSUM. 

GET  THE  BYTE  BACK. 
ADVANCE  DATA  PTR. 
COUNT  THE  BYTE. 


problem  since  the  COPY  program 
occupies  only  some  200-odd  bytes. 
The  program  gives  the  user  the 
following  commands: 

• L,  the  Load  command,  will 
cause  the  COPY  program  to 
read  a program  from  cassette  in- 
to memory.  The  familiar  two 


asterisks  will  appear  in  the 
upper  right-hand  corner  of  the 
screen  when  data  is  found.  At 
the  same  time,  the  program's 
name  will  appear  on  the  top  line 
of  the  screen  preceded  by  the 
letter  U.  As  the  program  loads,  a 
character  will  be  written  on  the 
top  line  of  the  screen  to  indicate 


Attention 

onComputing 

Readers: 

Would  You 
Like  To  Write  For 
onComputing? 

The  amount  of  intriguing  new 
software  and  hardware  appear- 
ing on  the  personal-computing 
market  has  increased  dramati- 
cally in  the  past  few  months. 
onComputing  is  looking  for  well- 
written  software  and  hardware 
reviews  about  small-business 
programs  and  systems,  games, 
scientific  programs,  simulations, 
and  even  "homebrew”  pro- 
grams created  by  our  readers. 

If  you're  a good  writer, 
onComputing  is  interested  in 
your  opinions.  We  are  looking 
for  concise  reviews  written  with 
the  nonspecialist  in  mind— no 
computer  jargon,  please  (unless 
you  explain  it  completely  in  the 
review). 

Do  you  have  an  interesting 
application  for  your  personal 
computer?  We'd  like  to  hear 
about  it,  too! 

All  submissions  should  be 
typed  and  double-spaced.  Pay- 
ment is  made  at  a rate  of  up  to 
$50  per  magazine  page.  Send 
your  manuscript  today.  It  may  be 
just  what  our  readers  have  been 
waiting  for! 

Send  for  our  free  information 
sheet  about  review  guidelines  to: 

Review  Guidelines 
Chris  Morgan 
Editor-in-Chief 
onComputing 
70  Main  St 

Peterborough  NH  03458 

(Unsolicited  manuscripts  should 
be  accompanied  by  a stamped, 
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article  policy 

onComputing  is  continually 
seeking  high-quality  manu- 
scripts about  personal  com- 
puting. Possible  topics  include 
explanatory  articles  about  the 
workings  of  computers,  how  to 
program  them,  and  how  to  pur- 
chase them.  Articles  about 
applications  of  personal  com- 
puters to  everyday  life  will  also 
be  considered,  as  well  as  lucid 
accounts  of  more  technical 
applications.  Our  audience  in- 
cludes talented  lay  people  as 
well  as  those  more  versed  in 
computer  lore;  accordingly,  all 
technical  terms  in  articles 
should  be  defined,  and  all 
acronyms  spelled  out.  Manu- 
script pages  should  be  type- 
written and  double  spaced.  For 
a more  formal  description  of 
procedures  and  requirements, 
potential  authors  should  send  a 
large  (9  by  11  inch,  30.5  by 
22.8  cm),  self-addressed  enve- 
lope, with  28  cents  US  postage 
affixed,  to  onComputing 
Author’s  Guide,  70  Main  St, 
Peterborough  NH  03458. 


that  a block  has  been  loaded 
without  any  detected  errors. 
This  character  will  change  as 
each  block  loads.  If  an  error  oc- 
curs, the  left-hand  asterisk  will 
be  replaced  by  the  letter  E. 

• S,  the  Stop  command,  is  used  to 
stop  the  cassette  after  a load  er- 
ror. The  top  part  of  the  screen 
will  be  cleared  and  the  COPY 
program  will  return  to  the  com- 
mand mode.  This  command  is 
intended  to  allow  you  to  let  the 
cassette  run  past  the  end  of  the 
program  before  stopping.  Some 
TRS-80  recorders  have  the  habit 
of  writing  a noise  pulse  on  a 
cassette  when  the  recorder  is 
stopped. 

• D,  the  Dump  command,  will 
cause  a copy  of  the  program  to 
be  written  to  the  cassette.  No  in- 
dication of  activity  will  be  seen 
except  the  turning  on  of  the 
recorder.  When  the  copy  is 
complete,  the  cassette  will  stop 
and  the  COPY  program  will 
return  to  the  command  mode. 

• E is  the  Exit  back  to  the  BASIC 
interpreter. 

You  now  know  how  to  use  the 
program.  The  next  thing  is  to  make 
a copy  of  it  for  your  own  use. 

There  are  few  good  ways  of  pro- 
ducing an  assembly-language  tape 
from  a magazine  article.  The  one  I 
have  chosen  seems  to  be  the 
simplest.  You  can  use  the  short 
BASIC  program  in  listing  1 to  pro- 
duce the  program  tape. 

When  you  have  entered  and 
carefully  checked  all  the  data, 
ready  a cassette  to  record  in  the 
recorder  and  RUN  the  program. 
The  BASIC  program  will  first  build 
a long  string  of  characters  from  the 
DATA  statements,  then  write  the 
string  to  the  cassette.  This  is  your 
copy  of  the  COPY  program.  Before 
proceeding  to  the  next  step,  it 


might  be  a good  idea  to  save  a copy 
of  the  BASIC  program  in  case  you 
need  to  use  it  again.  (You  can  do 
this  by  readying  another  cassette 
to  record  and  then  typing 
CLOAD.) 

All  right,  you  now  have  an 
assembly  tape  of  the  COPY  pro- 
gram. The  thing  to  do  is  to  test  it. 
Rewind  the  COPY-program 
cassette  and  ready  it  to  play.  Enter 
the  SYSTEM  command.  Respond 
to  the  *?  prompt  with  COPY.  The 
program  should  now  load.  (If  a 
load  error  occurs,  you  may  have  a 
bad  tape  or  you  may  have  entered 
the  BASIC  program  incorrectly. 
Return  to  "Go"  and  start  again.) 
When  the  system  returns  with  the 
*?  prompt,  enter  /.  You  should 
now  have  the  top  few  lines  of  the 
screen  clear  except  for  a ? in  the 
upper  left-hand  corner.  The  COPY 
program  is  now  loaded  and  ready 
for  use. 

You  might  want  to  copy  the 
COPY  program.  Rewind  the 
cassette  to  be  copied,  and  with  the 
play  switch  depressed  enter  the  L 
command.  The  cassette  should 
start,  and  soon  after  the  program 
name  preceded  by  a U (UCOPY  if 
you  are  copying  COPY)  should  ap- 
pear along  with  the  asterisks.  The 
cassette  will  stop  soon  after  and 
the  screen  will  be  cleared  once 
more.  This  means  the  program 
loaded  correctly.  Now  put  another 
cassette  in  the  recorder  and  set  it  to 
record.  Then  enter  the  D com- 
mand. The  cassette  will  start  and 
run  for  a short  time.  When  it  stops, 
enter  the  E command.  You  will 
have  just  copied  your  first  program 
and  returned  to  BASIC. 

You  are  now  in  a position  to 
copy  all  your  tapes  and  thus  get 
around  the  volume  sensitivity 
problem  at  the  same  time  that  you 
produce  backups  for  your  pro- 
grams.* 
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al  Computer 
YOU? 


Are  you  prepared  for  the  explosive 
transformation?  Right  in  your  own 
home?  Electronic  mail.  Personalized  • 
investment  analysis.  Foreign  language 
tutorial.  Home  energy  management. 
Robots.  Computer  music.  Secretarial 
service.  Diet  and  menu  planning.  And 
more,  more,  more. 

onComputing™  the  new  McGraw-Hill 
quarterly,  prepares  you  for  the 
enormous  changes  coming  during  the 


1 980’s  (Some  are  already  here). 
onComputing™  explains  in  nontechnical 
language  what  personal  computers  are, 
how  they  work,  and  how  you  can  use 
them  at  home,  for  fun  and  profit. 

Don’t  let  the  personal  computer 
explosion  catch  you  off  guard.  Know 
what’s  happening  and  help  make  it 
happen!  Prepare  now  for  the  exciting 
future  with  a subscription  to 
onComputing™! 


Call  Toll-Free 


Start  your 
subscription  today. 


DEPRECIATION 
AND  YOUR 

PERSONAL  COMPUTER 

Here  is  a program  that  uses 
your  computer  to  save  tax  dollars  on 
the  depreciation  of  your  computer. 

by  John  M Anderson 


Do  you  use  a personal  computer 
in  your  business  or  profession?  If 
so,  you  are  probably  depreciating 
it,  as  the  law  allows,  in  order  to 
recover  your  initial  capital  invest- 
ment. Have  you  thought  carefully 
about  the  method  of  depreciation 
you  are  using?  You  may  be  paying 
higher  taxes  because  of  your 
choice  of  methods.  Even  though 
economists  say  that  higher  taxes 
tend  to  cool  an  overheated 
economy,  it  is  doubtful  that  you 
should  try  to  lick  inflation  on  your 
own.  Furthermore,  you  probably 
do  not  even  want  to  try!  Most  of  us 
just  want  to  stay  even.  By  choosing 
the  appropriate  depreciation 
method,  you  will  help  yourself 
stay  even— maybe  even  move 
ahead. 

Methods  of  Depreciation 

The  Internal  Revenue  Service 
allows  the  use  of  any  of  several 
methods  of  depreciation  classified 
as  either  straight-line  or  accelerated 
methods.  If  the  straight-line 
method  is  used,  you  can  depreciate 
your  system  in  equal  annual  in- 
crements. These  are  determined 
by  dividing  the  difference  between 
the  initial  cost  and  your  estimate  of 
the  salvage  value  by  the  number  of 
years  of  useful  system  life.  For  ex- 
ample, if  you  paid  $2000  for  your 
system  and  estimated  a five-year 
life  at  the  end  of  which  you  guess 


About  the  Author 

John  M Anderson  is  an  Associate  Pro- 
fessor of  Business  Administration  at  the 
University  of  North  Carolina  at  Wil- 
mington. He  teaches  courses  on  Computer 
Applications  in  Business  and  on  Quan- 
titative Methods. 


the  system  will  be  worth  $500, 
then  the  annual  depreciation 
would  be  ($2000—  $500)/5  or  $300. 

There  are  several  allowable 
methods  which  accelerate  the 
recovery  of  your  capital.  The  two 
most  common  methods  are  called 
double-declining-balance  (DDB)  and 
sum-of-years-digits  (SYD)  methods. 
No  matter  which  method  you 
choose,  the  total  amount  to  be 
depreciated  over  the  life  of  your 
system  will  always  be  the  cost- 
minus-salvage  value. 

Double-declining-balance  uses 
twice  the  straight-line  rate  applied 
to  the  remaining  book  value  each 
year,  where  book  value  is  cost 
minus  total  depreciation  taken  to 
that  point.  Using  the  above  exam- 
ple, the  first  year's  depreciation 
would  amount  to  two-fifths  of 
$2000,  or  $800;  the  second  year's 
depreciation  would  amount  to 
two-fifths  of  $2000 -$800,  or  $480; 
the  third  year's  depreciation 
would  amount  to  two-fifths  of 
$2000 -$800 -$480,  or  $288;  and 
so  on.  Remember  that  ac- 
cumulated depreciation  cannot  ex- 
ceed cost-minus-salvage  value.  It  is 
permissible  to  switch  from  an  ac- 
celerated method  to  the  straight- 
line  method  at  that  point  where 
straight-line  depreciation  of  the  re- 
maining book  value  results  in 
larger  amounts  earlier. 

The  sum-of-years-digits  method 
applies  a fraction  to  the  cost- 
minus-salvage  value  each  year. 
That  fraction  is  a part  of  the  sum  of 
the  digits  from  1 thru  the  number 
of  years  of  service  life.  For  exam- 
ple, if  the  service  life  is  five  years, 
that  sum  is: 
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310  A = A + D2 

320  T = TO  * (1  + G)f  I 

330  T(l)  = T - D1 

340  T(2)  = T - D2 

350  FOR  K = 1 TO  2 

360  FOR  J = 2 TO  16 

370  IF  T(K)  < M(J)  THEN  390 

380  NEXT  J 

390  T(K)  = (N(J)  + L(J)*(T(K)  -M(J-  1))) 

400  T(K)  = T(K)/(1  + R)t  I 
410  S(K)  = S(K)  + T(K) 

420  NEXT  K 
430  NEXT  I 

435  PRINT 

436  PRINT  "PRESENT  VALUE  OF  TAXES  USING  STRAIGHT 
LINE  =,/T(l) 

437  PRINT  "PRESENT  VALUE  OF  TAXES  USING  DOUBLE 
DECLINING  BALANCE  = 'T(2) 

438  PRINT 

440  IF  S(  1 ) < S(2)  THEN  460 

445  PRINT  "DOUBLE  DECLINING  BALANCE  METHOD  SAVES" 
S(l)  - S(2)  "DOLLARS." 

450  GO  TO  470 

460  PRINT  "STRAIGHT  LINE  METHOD  SAVES"S(2)  - S(l) 
"DOLLARS." 

470  END 


RUN 


DEPRECIATION  METHOD  COMPARISON  PROGRAM 

ESTIMATE  YOUR  INCOME,  RATE  OF  GROWTH  IN  INCOME, 
AND  YOUR  RATE  OF  RETURN  ON  INVESTMENT. 

ENTER  ASSET  COST?  1200 

ENTER  SALVAGE  VALUE?  100 

ENTER  SERVICE  LIFE  OF  ASSET?5 

ENTER  YOUR  CURRENT  INCOME  LEVEL?  15000 

ENTER  ESTIMATED  INCOME  GROWTH  RATE?. 2 

ENTER  YOUR  RATE  OF  RETURN  ON  INVESTMENTS?.! 


PRESENT  VALUE  OF  TAXES  USING  STRAIGHT  LINE  = 19135.2 
PRESENT  VALUE  OF  TAXES  USING  DOUBLE  DECLINING 
BALANCE  = 19147.4 

STRAIGHT  LINE  METHOD  SAVES  12.1973  DOLLARS. 

READY 


• an  estimate  of  its  trade-in  value 

• your  current  income  level 

• an  estimate  of  the  growth  rate  of 
your  income  over  the  useful  life 
of  your  system 

• an  estimate  of  the  rate  of  return 
you  can  make  on  your  invest- 
ment of  the  postponed  taxes 

Fortunately,  these  calculations  are 
easily  done  on  your  computer  with 
the  BASIC  program  in  listing  1. 
The  program  was  written  for  use 
on  my  TRS-80  and  makes  the 
analysis  of  any  depreciable  asset 
painless.  With  luck,  an  analysis  of 
your  microcomputer  system's 
depreciation  should  save  you  a few 
dollars. 

The  Program 

This  program  uses  the  1979  tax 
tables  for  joint  tax  returns.  For  a 
different  tax  status  or  year,  you 
need  only  modify  the  DATA 
statements.  A quick  comparison  of 
those  statements  with  the  table 
will  show  which  numbers  go 
where.  The  calculations  involve 
the  determination  of  taxable  in- 
come, before  depreciation,  for 
each  of  the  years  over  the  life  of 
the  computer.  That  requires  the 
use  of  the  estimated  income- 
growth  rate  which  is  supplied  by 
the  user. 

Depreciation  expense  is 
calculated  using  each  of  two 
methods:  straight-line  and  double- 
declining-balance  with  the  switch- 
over. Annual  depreciation 
amounts  are  subtracted  from  the 
respective  annual  taxable  incomes 
and  the  tax  calculated  from  the  tax 
tables.  These  annual  tax  amounts 
are  then  discounted  to  the  present 
and  summed  over  the  life  of  the 
system.  A comparison  of  the  two 
present  values  of  taxes  owed  over 
the  life  of  the  system  will  indicate 
which  method  should  be  used.* 
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Computer  Science 


at  Narragansett  Regional 


Instructor  Kevin  Whittemore  (standing)  assisting  second-year  students  who  are  hav- 
ing difficulty  tracing  a hardware  bug.  Since  the  boards  have  actual  problems , 
anything  or  everything  can  be  wrong  with  them , making  debugging  a real  challenge 
at  times.  Before  testing  on  a board  begins,  no  one,  not  even  the  instructor,  knows 
what  problems  will  be  encountered  along  the  way. 


represent  hundreds  of  dollars. 

But  Kevin  Whittemore,  instructor 
of  " Computer  Science  and 
Technology  (CS&T)  I and  II,"  was 
cool.  "Go  over  to  the  spares  box 
and  find  a board  with  the  same 
IC  you  burned  and  fix  your 
board,"  he  said,  never  raising  his 
voice,  "Then  let's  figure  out  what 
you  did  wrong."  Why  is  this 
teacher  smiling  instead  of  crying? 


"Uh,  Mr  Whittemore,  I think  I 
fried  something."  The  sickly  odor 
cr  burned  silicon  and  plastic 
began  to  fill  the  classroom  as 
smoke  continued  pouring  from 
the  computer  on  the  student's 
workbench.  Ordinarily,  a mistake 
like  this  second-year  student 
made  would  have  caused  the 
calmest  teacher  to  scream  or 
faint,  since  the  burned  parts 
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1+2+3+4+5=15 

The  fractions  are  formed  by  rever- 
sing the  order  of  the  digits  and 
dividing  each  one  by  the  sum.  For 
the  first  year  in  the  above  exam- 
ple, depreciation  would  be  5/i5  of 
$2000 -$500,  or  $500;  for  the  sec- 
ond year,  it  would  be  4/is  of 
$2000 -$500,  or  $400;  and  so  on. 

Which  Method  to  Use 

Many  analysts  will  recommend 
an  accelerated  method  over  the 
straight-line  method  because  it 
allows  you  to  recover  your  capital 
outlay  more  quickly.  This  sounds 
good,  but  consider  the  effect  of 


When  you  use  an 
accelerated  method 
you  can  postpone 
paying  some  tax. 


As  income  rises,  you  will  be  forced 
into  higher  brackets  in  the  tax 
tables.  Each  bracket  carries  a 
higher  marginal  tax  rate.  That  is, 
the  rate  at  which  an  extra  dollar 
will  be  taxed  increases.  Looking  at 
taxable  income  for  each  year  dur- 
ing the  life  of  your  system,  you 
would  observe  it  to  be  lower  in  the 
early  years  and  higher  in  the  later 
years  under  the  accelerated 
method.  Obviously,  taxes  would 
also  be  lower  in  the  early  years  and 
higher  in  the  later  years  under  the 
accelerated  method.  Essentially, 


when  you  use  an  accelerated 
method  you  can  postpone  paying 
some  tax.  If  you  invest  that 
postponed  tax,  or  just  add  it  to 
your  savings  account,  you  can  earn 
additional  income  during  the  early 
years  and  use  it  to  help  pay  the 
additional  tax  during  the  later 
years. 

This  sounds  very  nice.  In  fact,  it 
sounds  like  a tax  shelter.  Whether 
or  not  it  is  a tax  shelter  depends  on 
what  happens  to  your  income  dur- 
ing the  life  of  your  microcomputer 
system.  If  you  expect  your  income 
to  jump  sharply  over  the  life  of 
your  system,  then  you  can  look 
forward  to  the  higher  marginal  tax 
rate  mentioned  earlier.  The 


that  depreciation  on  your  income. 
Depreciation  expense  will  reduce 
taxable  income,  and  with  it  the 
taxes  owed  in  a given  year.  Who 
does  not  want  to  save  on  taxes?  As 
mentioned  above,  the  amount 
which  you  can  depreciate  is  the 
same  regardless  of  the  method 
used. 

The  choice  of  method  essentially 
determines  the  distribution  of  the 
annual  depreciation  amounts  over 
the  life  of  the  microcomputer 
system.  If  you  use  an  accelerated 
method,  you  will  be  reducing  tax- 
able income  by  larger  amounts  in 
the  early  years.  If  you  take  more 
depreciation  in  the  early  years, 
you  will  be  reducing  taxable  in- 
come by  smaller  amounts  in  later 
years  than  would  be  the  case  with 
straight-line.  An  analysis  of 
whether  to  take  the  depreciation 
more  rapidly  in  early  years  or  to 
spread  it  evenly  over  the 
microcomputer's  life  involves 
several  factors. 

One  thing  we  can  expect  for 
some  time  to  come  is  persistent  in- 
flation. That  means  inflated  in- 
comes, deceptive  as  that  may 
seem,  along  with  inflated  prices. 
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marginal  tax  rate  applies  to  the  dif- 
ference between  taxable  incomes 
figured  using  each  of  the  two 
depreciation  methods. 

If  your  income  climbs  rapidly 
enough,  the  additional  taxes  owed 
during  the  later  years  under  the  ac- 
celerated method  could  be  much 
higher  than  the  taxes  postponed  in 
the  early  years,  even  if  you  include 
the  return  on  the  postponed  taxes 
you  invested.  That  is  certainly  no 
tax  shelter! 

Present  Value  Analysis 

The  wrong  depreciation  method 
can  cost  you  dearly  in  hard-earned 
dollars.  Any  reputable  financial 
advisor  will  suggest  that  you  use 
present  value  analysis  in  making 
your  decision.  That  form  of 
analysis  is  based  on  the  idea  that  a 
dollar  today  is  worth  more  than  a 
dollar  tomorrow.  You  can  invest 
today's  dollar  and  with  its  earnings 
have  more  than  a dollar  tomorrow. 
So,  to  make  the  necessary  com- 
parisons of  taxes  owed  at  various 
times  in  the  future,  the  dollar 
amounts  must  be  related  to  the 
same  time  period,  for  example,  the 
present. 

When  all  dollar  amounts  are  ex- 
pressed as  present  values,  direct 
comparisons  are  more  meaningful. 
The  process  of  converting  the 
dollar  amounts  at  particular  points 
in  time  to  equivalent  present 
values  is  called  discounting.  An  ap- 
propriate discount  rate  would  be 
the  rate  of  interest  you  earn  on 
your  investments. 

Unfortunately,  the  present-value 
calculations  needed  to  make  the 
proper  decision  are  not  simple. 
They  involve  a number  of  factors: 

• the  cost  of  your  personal- 
computer  system 

• an  estimate  of  the  useful  life  of 
your  system 


Listing  1:  On  the  basis  of  the  cost  of  your  computer,  its  estimated  trade-in  value 
and  its  anticipated  service  life,  along  with  information  about  your  income,  this  pro- 
gram calculates  your  taxes  using  the  different  methods  of  depreciation.  As  in  the 
sample  RUN,  it  then  indicates  which  method  will  save  money  and  the  amount  it  will 
save  you.  This  program  is  written  in  TRS-80  Level  II  BASIC. 

10  DIM  M(16),  N(16),  L(16) 

20  FOR  I = 1 TO  16 
30  READ  M(I),  N(I),  L(I) 

40  NEXT  I 

45  DATA  3400,  0,  0,  5500,  0,  .14,  7600,  294,  .16,  11900,  630, 

.18,  16000 

46  DATA  1404,  .21,  20200,  2265,  .24,  24600,  3273,  .28,  29900, 
4505,  .32 

47  DATA  35200,  6201,  .37,  45800,  8162,  .43,  60000,  12720,  .49, 
85600 

48  DATA  19678,  .54,  109400,  33502,  .59,  162400,  47544,  .64, 
215400 

49  DATA  814664,  .68,  1000000,  117504,  .7 

50  CLS 

60  PRINT  "DEPRECIATION  METHOD  COMPARISON 
PROGRAM" 

70  PRINT 

80  PRINT  " ESTIMATE  YOUR  INCOME,  RATE  OF 
GROWTH  IN  INCOME," 

90  PRINT  " AND  YOUR  RATE  OF  RETURN  ON 
INVESTMENT." 

100  PRINT 

1 10  PRINT  "ENTER  ASSET  COST"; 

120  INPUT  F 

130  PRINT  "ENTER  SALVAGE  VALUE"; 

140  INPUTS 

150  PRINT  "ENTER  SERVICE  LIFE  OF  ASSET"; 

155  INPUT  N 

160  PRINT  "ENTER  YOUR  CURRENT  INCOME  LEVEL"; 

165  INPUT  TO 

170  PRINT  "ENTER  ESTIMATED  INCOME  GROWTH  RATE"; 

180  INPUT  G 

190  PRINT  "ENTER  YOUR  RATE  OF  RETURN  ON 
INVESTMENTS"; 

200  INPUT  R 

210  PRINT 

215  D1  = (F  - S)  / N 

220  A = 0:  Z = 0:  S(l)  = 0:  S(2)  = 0 

230  FOR  I = 1 TO  N 

240  D2  = (2/N)  * (F  - A) 

250  IF  Z = 1 THEN  280 

260  Q = (F  - S - A)/(N  - I + 1) 

270  IF  D2>Q  THEN  290 
275  Z = 1 
280  D2  = Q 

290  IF  D2  < =(F  - S - A)  THEN  310 
300  D2  = F - S - A 
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and 

High 


Technology 


School 


by  Blaise  W Liffick 


It's  because  he  knows  that  when 
you  teach  a computer-hardware 
course  in  high  school,  you  have 
to  expect  some  "technical  dif- 
ficulties." 

"The  one  thing  you  can't  be 
afraid  of  is  to  let  things  go 
wrong,"  he  later  said.  "It's  part 
of  the  learning  process.  Every 
time  a student  makes  a mistake, 
he  learns  how  to  fix  the  problem, 
and  also  learns  what  not  to  do.  It 
also  helps  to  have  several  boxes 
of  spare  parts  on  hand,"  he  add- 
ed with  a knowing  smile. 

Kevin  Whittemore  started  his 
hardware  class  at  Narragansett 
Regional  High  School  in  Baldwin- 


ville,  Massachusetts  more  than 
four  years  ago  after  attending 
summer  classes  sponsored  by 
DEC  (Digital  Equipment  Corpora- 
tion). Since  that  time  he  has  ac- 
quired an  impressive  array  of 
equipment  for  his  students 
through  Department  of  Education 
grants  and  inventive  scrounging: 

• five  DEC  PDP-8/E  minicom- 
puters 

• DECwriter  II  and  DECwriter 
III  printing  terminals 

• two  DEC  PDP-11/03 
minicomputers 

• hard-  and  floppy-disk  drives 

• DEC-format  magnetic-tape 
drives 

• cassette-tape  drives 

• a high-speed  paper-tape 
reader/punch 

• two  Heathkit  H11A 
microcomputer  systems 

• three  Heathkit  H8  microcom- 
puter systems 

• two  Heathkit  ET-3400 
microprocessor  trainers 

• a variety  of  spare  parts  and 
test  equipment  (such  as  an 
oscilloscope) 

However,  the  most  impressive 
thing  about  the  course  is  not  the 
equipment  at  hand,  but  the 
students.  They  are  eager  to  learn 
everything  they  can  about  com- 
puters, and  it  shows  in  their  at- 
tentiveness and  willingness  to 
work  hard  on  projects. 

The  class  itself  is  set  up  as  sort 
of  an  open  lab.  After  introducing 
new  concepts  or  identifying  the 
day's  working  parameters,  the 
class  breaks  up  so  that  the  new 
principles  can  be  put  into  prac- 
tice. The  assignment  might  be  to 
find  out  what  a particular  in- 
tegrated circuit  does  by  running 
some  sample  programs  through  it. 
Or,  for  the  more  advanced 


students,  it  might  mean  debug- 
ging the  boards  of  one  of  the 
PDP-8s. 

The  overall  course  is  structured 
on  three  levels,  one  year  of  study 
for  each  level.  Its  goal  is  to  make 
it  possible  for  students  to  get  jobs 
as  technicians  when  they 
graduate  from  high  school.  For 
those  continuing  on  to  college,  it 
provides  a head  start  in  a very 
complex  field,  and  allows  them  to 
advance  more  quickly  in  college. 
Either  way,  it  means  computer 
experience  and  a marketable 
background  once  in  the  job 
market. 

The  First  Year 

CS&T  I covers  the  PDP-8/E.  It 
starts  with  a general  introduction 
to  minicomputer  architecture, 
progresses  to  integrated-circuit 
logic,  and  finally  involves  PDP- 
8/E  machine-language  program- 
ming. Since  the  course  is  intend- 
ed for  those  interested  in  com- 
puter hardware,  programming  is 
kept  to  a minimum.  By  the  end 
of  this  first  year,  students  are  ex- 
pected to: 

• understand  and  use  common 
computer  terminology 

• build  digital  logic  circuits  and 
determine  their  logic  func- 
tions (using  the  Heathkit 
microprocessor  trainers) 

• troubleshoot  defective  cir- 
cuitry or  components  in 
integrated-circuit  configura- 
tions 

• write,  debug,  and  document 
fourteen  simple  machine- 
language  programs 

The  Second  Year 

Most  students  return  for  the 
second-year  course,  since  it  is 
here  where  they  learn  most  about 
bc.iig  a technician.  This  begins 
with  learning  proper  soldering 


Fall  1980  © onComputing  Inc  87 


techniques  and  assembly  and 
handling  of  electronic  com- 
ponents. Learning  these  things  is 
quite  important  for  potential 
technicians,  since  some  com- 
ponents are  sensitive  to  things 
such  as  static  electricity  (like  that 
acquired  by  walking  across  a 
carpet  when  the  air  is  dry).  A 
poor  solder  connection  can  not 
only  cause  a device  not  to  work, 
but  can  also  destroy  expensive 
circuitry. 

Next,  the  students  become 
familiar  with  a variety  of  test  and 
diagnostic  equipment,  such  as 
logic  probes,  logic  monitors,  and 
oscilloscopes.  These  devices  are 
then  used  to  diagnose  various 
problems  on  the  PDP-8s.  Topics 
such  as  timing  generators,  major 
state  registers,  register  controls, 
and  bus  structures  are  covered  in 
detail,  along  with  flowcharting 
and  how  to  read  schematic 
diagrams,  to  give  the  students  the 
necessary  background  to  diagnose 
problems. 

Finally,  the  second-year 
students  will  build,  debug,  and 
program  a Heathkit  H8 
microcomputer.  So,  by  the  time 
the  second  year  is  completed,  the 
student  has  a firm  understanding 
of  assembling,  maintaining,  and 
debugging  a variety  of  computer 
hardware,  and  has  a brief  in- 
troduction to  programming. 

The  Third  Year 

Although  not  yet  implemented, 
there  is  a third  course  in  com- 
puter science  and  technology  at 
Narragansett.  Mr  Whittemore 
hopes  to  introduce  the  course  this 
fall.  It  will  deal  primarily  with 
the  DEC  PDP-11  computer.  The 
school  has  two  types  of  this 
machine  available  in  the  form  of 
two  PDP-ll/03s  and  two  Heathkit 
H11A  microcomputer  systems 


(based  on  a DEC-supplied  LSI- 11 
board). 

There  will  be  three  parts  to  this 
course,  beginning  with  an  in- 
troduction to  the  general  concepts 
of  the  system  and  the  program- 
ming modes  and  instruction  set  of 
the  PDP-11,  and  leading  to  the 
writing  of  small  programs.  The 
course  will  be  supplemented  with 
an  audio-visual  presentation 
available  from  the  Digital  Equip- 
ment Corporation. 

Next,  the  students  will  be  given 
the  opportunity  to  troubleshoot, 
analyze,  debug,  and  repair  typical 
problems  on  the  PDP-11  and  its 
associated  peripheral  devices. 

Finally,  the  students  will  learn 
advanced  programming  tech- 
niques, working  with  both 
higher-  and  lower-level  program- 
ming languages.  These  techniques 
will  be  developed  and  im- 
plemented with  the  use  of  the 
RSX-11,  OS/8,  and  HT-11 
operating  systems. 

What  Does  It  Take  to  Imple- 
ment This  Type  of  Program? 

For  all  its  fancy  hardware,  the 
careful  planning  of  the  courses, 
and  the  hard  work  of  Kevin  Whit- 
temore, the  class  could  hardly  be 
as  successful  as  it  is  without  the 
continued  support  of  both 
students  and  the  school  ad- 
ministration. From  the  student's 
side  of  things,  more  than  three- 
fourths  of  them  anticipate  a 
career  in  computers.  Many  hope 
to  become  technicians  when  they 
graduate  from  high  school,  while 
others  hope  to  pursue  computer 
science  or  electrical  engineering 
in  college.  After  talking  to 
graduates  of  the  class  who  have 
gone  in  each  direction,  it  becomes 
clear  that  both  alternatives  are 
viable  for  Mr  Whittemore' s 
students.  Knowing  that  they  are 


indeed  building  future  careers, 
the  students  in  Computer  Science 
and  Technology  work  hard  to 
learn  what  Mr  Whittemore  can 
teach  them. 

As  for  the  high  school  ad- 
ministration, they  couldn't  be 
happier.  I happened  to  have 
lunch  with  the  superintendent  of 
the  school,  purely  by  accident, 
and  we  discussed  Mr  Whit- 
temore's classes.  It  was  clear  that 
the  superintendent  is  proud  of  Mr 
Whittemore' s accomplishments. 
"This  school  district  doesn't 
know  what  a tremendous 
resource  it  has  in  this  fellow,"  he 
said.  Obviously,  someone  does. 

But  what  does  it  actually  take 
to  set  up  a series  of  courses  like 
this?  Well,  obviously  equipment, 
which  can  be  translated  into 
money.  And  a great  deal  of  it.  As 
noted  earlier,  Mr  Whittemore  ob- 
tained a grant  of  $24,000  to  buy 
equipment.  There  are  in  fact 
many  kinds  of  grants  available 
from  state  and  federal  govern- 
ment agencies  such  as  the 
Department  of  Education.  There 
is  also  some  private  funding 
available  from  industry  sources 
such  as  the  Apple  Education 
Foundation.  It  may  take  some 
time  to  sort  through  all  of  the 
possibilities  for  funding,  but  it 
would  be  well  worth  it  in  the 
long  run. 

Obviously,  it  takes  a commit- 
ment from  the  school  administra- 
tion to  even  allow  a course  like 
this  to  be  developed  and  im- 
plemented. School  officials  who 
oppose  such  programs  point  out 
that  they  have  enough  trouble 
just  staying  on  top  of  the  courses 
they  already  have.  They  cite  a 
lack  of  enough  time  or  money  to 
implement  new  "exotic"  courses, 
and  claim  that  it  is  really  college- 
level  stuff  anyway.  What  they  fail 
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to  realize  is  that  many  students 
could  have  a successful  career  in 
computing  without  going  to  col- 
lege, if  given  the  right  oppor- 
tunities. And  opportunities  are 
made,  they  don't  just  happen.  In 
this  high-technology  age,  anyone 
without  some  knowledge  of  com- 
puters is  at  a distinct  disadvan- 
tage. Shouldn't  an  educational 
system  serve  the  needs  of  the 
community  by  offering  relevant 
career  education? 

Finally,  a course  like  this  takes 
an  extremely  dedicated  teacher  to 
develop  and  implement.  In  this 
case,  there  is  Kevin  Whittemore. 
He  spends  a lot  of  extra  time  ac- 
quiring equipment,  attending 
computer  seminars  and  meetings, 
and  attending  workshops  and 
classes,  all  on  his  own  time.  For 
the  past  four  years,  he  has  spent 
his  summers  attending  classes 
sponsored  by  computer  com- 
panies, unpaid.  It  isn't  easy, 
either  for  him  or  his  family,  but 
he  recognizes  the  importance  of 
what  he  does  and  he  enjoys  it.  I 
hope  that,  some  day  soon,  this 
type  of  total  commitment  will  not 
be  required  to  make  a program 
like  this  available  to  high  school 
students. 

There  are  a number  of  things 
unique  about  this  series  of 
courses.  First,  instead  of  taking 
the  software-oriented  approach  of 
most  school  systems,  these  com- 
puter courses  are  slanted  toward 
hardware.  Second,  being  hard- 
ware courses,  they  not  only  teach 
how  things  operate  when  they 
work  correctly,  but  also  what 
happens  when  things  go  wrong. 
Finally,  this  program  makes  ef- 
fective use  of  what  some  would 
consider  obsolete  equipment,  and 
provides  students  with  the  basic 
knowledge  they  need  to  find  good 
jobs  in  a highly  technical  field. ■ 


SSG  Writing 
and  Mailing 

Systems. 


Take  Letteright 
for  quick  document 
preparation  and  edit  plus  NAD 
Name  And  Address  for  extensive  mailing  list 
capabilities. 

Put  them  together  and  you’ve  got  a flexible, 
powerful  solution  to  big  and  small  correspon- 
dence problems. 

With  Letteright  you  create  and  edit  your 
document  right  on  the  screen.  It’s  much  easier 
to  use  than  a typewriter.  The  letters  are  always 
perfect,  and  revisions  are  a snap. 

Letteright’s  “wild  card”  slots  let  you  create 
standard  letters  and  forms,  then  insert  informa- 
tion selected  from  your  mailing  list  to  address 
and  “personalize”  the  letter. 

The  NAD  system  will  store  lots  of  names  and 
addresses,  with  identifying  information  you 
create.  You  then  print  lists,  labels,  or  envelopes 
of  virtually  any  group  you 
want  from  the  list, 
or  the  whole  list. 

This  pair  should  be 
working  for  every 
microcomputer  owner. 


Structured  Systems  Group 


Letteright  and  NAD  are  pari  of  a full  line  of  working  software  solutions  from  Structured  Systems 
Group,  all  ready  to  run  on  any  CP/M*  microcomputer  system,  CP/M  is  a registered  trademark  of 
Digitol  Research, 


Structured  Systems 

5204  Claremont  Oakland,  Ca  94618  (415)  547-1567 
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newProducts 


Conducted  by  Charles  Freiberg 

These  pages  are  designed  to  keep  our  readers  in  touch  with  the  marketplace.  The  material 
which  appears  here  is  obtained  from  manufacturers  and  is  not  to  be  taken  as  an  endorse- 
ment by  onComputing.  We  invite  manufacturers  to  submit  material  and  we  publish  the  in- 
formation we  feel  will  be  of  interest  to  our  readers. 


Floppy  Disks  and 
Magnetic  Cards 
from  KYBE 

Dennison  KYBE  Corp,  132 
Calvary  St,  Waltham  MA 
02154,  (617)  899-0012,  has 
announced  a line  of  100  per- 
cent error-free  8-  and  5-inch 
floppy  disks  and  magnetic 
cards.  The  storage  units  are 
rated  to  handle  more  than 
twelve  million  passes  without 
media-related  errors  or  signifi- 
cant wear.  The  prices  for  the 
8-inch  disks  start  at  $2.75.  The 
5-inch  disks  are  priced  from 
$2.60,  and  IBM-compatible 
magnetic  cards  are  priced 
from  $7  per  box  of  twenty- 
five. 

Circle  251  on  inquiry  card. 


Speech  Circuits  Offered  by  Texas 
Instruments 

The  TMS5000  speech-processing  integrated  circuits 
provide  100  words  of  synthetic  speech  (100  seconds) 
and  are  in  the  $13  price  range  in  production  quantities. 
Speech  encoding  on  the  TMS5I00  speech  synthesis  cir- 
cuit is  achieved  through  pitch-excited  Linear  Predictive 
Coding  (LPC).  LPC  is  based  on  a linear  equation  to  for- 
mulate a mathematical  model  of  the  human  vocal  tract 
and  an  ability  to  predict  a speech  sample  based  on 
previous  ones.  Codes  for  twelve  synthesis  parameters 
serve  as  inputs  to  the  synthesizer  device.  Inputs  to  the 
digital  filter  take  two  forms:  periodic  and  random.  The 
periodic  inputs  are  used  to  reproduce  voiced  sounds 
that  have  a definite  pitch,  such  as  vowel  sounds  or 
voiced  fricatives  such  as  Z,  B,  or  D.  A random  input 
models  fricative  sounds  such  as  S,  F,  T,  and  SH.  Output 
of  the  filter  drives  a converter,  which  in  turn  drives  a 
speaker.  The  circuit  can  generate  up  to  10,000  speech 
samples  per  second.  Contact  Texas  Instruments  Inc,  In- 
quiry Answering  Service,  POB  1443,  M/S  653,  Houston 
TX  7700  I . Circle  252  on  inquiry  card. 


Computer  Flash 
Cards  Help  Students 
Learn  About 
BASIC 

Micronotions,  1929  North- 
port  Dr,  Room  6,  Madison  Wl 
53704,  has  released  a set  of 
Atari  BASIC  Cards  similar  to 
"flash"  cards.  Each  BASIC 
keyword  has  its  own  card,  il- 
lustrating its  correct  syntax, 
briefly  explaining  its  use, 
showing  an  example  of  it  in 
use,  and  cross-referencing 
related  cards.  The  eighty-eight 
cards  are  arranged  alphabeti- 
cally in  booklet  form.  These 
cards  were  designed  especially 
for  students  using  the  Atari 
computer.  The  price  for  the 
cards  is  $5. 

Circle  253  on  inquiry  card. 
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Lowercase  and 
Graphic-Symbols 
Generator  for 
the  TRS-80 

The  CG-16  lowercase  and 
graphic-symbols  generator 
displays  192  ASCII  characters 
and  graphic  symbols,  plus  64 
TRS-80  graphic  characters.  It 
provides  lowercase  characters 
with  descenders  for  word 
processing  and  works  with  the 
Electric  Pencil  and  Scripsit.  It 
generates  electronics  symbols, 
game  symbols,  thin-line 
graphics,  and  half-tone-like 
characters.  This  modification 
is  compatible  with  all  disk 
operating  systems,  Level  II  and 
Disk  BASIC,  and  non-Radio 
Shack  programs.  All  existing 
programs  will  run  and  display 
properly  without  software 
changes.  The  modification  re- 
quires soldering  of  jumpers 
and  cutting  of  traces  on  the 
circuit  board.  The  price  for 
the  CG- 1 6 is  $94.50  from  G P 
Associates,  POB  22822, 
Sacramento  CA  95822. 

Circle  254  on  inquiry  card. 


Ribbons  for 


Centronics  Printers 

Gem  Business  Systems  Ltd, 
60  E 42  St,  Suite  1027,  New 
York  NY  10017,  (212) 

682-9005,  is  marketing  the 
Zip-Box  Ribbon  for  the  Cen- 
tronics 700  Series  printer.  The 
ribbons  are  available  with 
medium  inking  for  high  print 
quality  and  long  life. 

Circle  256  on  inquiry  card. 


Real  Estate  Index  and  Locator  (RE  I LEY) 

REILEY  is  a group  of  BASIC  programs  designed  to  help  real 
estate  agencies  find  properties  for  customers.  These  search  and 
sort  programs  match  the  home  specifications  of  a prospective 
buyer  with  current  MLS  listings.  In  addition,  REILEY  can  give 
comparisons  of  mortgage  terms,  access  property  descriptions, 
print  amortization  tables,  estimate  the  monthly  payment  and 
sale  price  which  the  buyer  can  afford,  and  determine  the 
replacement  price  of  any  home  in  the  MLS  file.  REILEY  can  be 
used  by  real  estate  agents  with  no  computer  training.  It  is 
available  for  North  Star  disk  systems.  A single-drive,  single- 
density system  with  24  K bytes  of  programmable  memory  is  the 
minimum  requirement.  Up  to  4400  listings  can  be  stored  on 
single-density  disks.  On  a 4 MHz  Z80  system  with  1000  active 
MLS  listings,  REILEY  takes  about  1 .5  minutes  to  find  listings  that 
match  a set  of  given  specifications.  REILEY  is  also  available  in 
Applesoft  BASIC,  CBASIC-2,  Radio  Shack  BASIC,  and  IBM  5100 
BASIC.  REILEY  is  sold  in  retail  computer  stores  and  systems 
houses  only.  It  is  a product  of  The  Electric  Abacus,  19  Mayfield 
Rd,  Regina  Saskatchewan  S4V  0B7,  Canada. 

Circle  257  on  inquiry  card. 


A Printer  from  Matchless 

The  MS-204  printer  is  compatible  with  the  TRS-80,  Apple, 
PET,  or  any  other  Centronics-type  system.  This  132-column, 
bidirectional,  9-by-7  dot-matrix  printer  has  a print  head  life  of 
1 00  million  characters.  Among  the  features  are  a print  speed  of 
125  characters  per  second  and  throughput  print  speed  of  63 
lines  per  minute.  The  adjustable  sprocket-feed  mechanism 
allows  the  use  of  forms  from  6.4  thru  24  cm  (2.5  thru  9.5 
inches)  wide,  with  loading  from  either  the  bottom  or  rear.  Up- 
per and  lowercase  characters  are  provided.  The  printer  pro- 
vides preprogrammed/programmable  tab  positions,  as  well  as 
top-of-form  and  bottom-of-form  functions.  The  retail  price  is 
$795  from  Matchless  Systems,  18444  Broadway,  Gardena  CA 
90248,  (2  I 3)  327- 1010.  Circle  258  on  inquiry  card. 


Program  Control  Software  for  the  Apple  II 

Full  control  of  the  running  of  Apple  II  programs  is  now 
available  through  the  Video/Print/List  Controller  by  Howard 
Software  Services,  7722  Hosford  Ave,  Los  Angeles  CA  90045. 
The  controls  are  activated  by  keyboard  commands,  providing 
control  of  running  and  listing  speed,  listing  format,  line-printer 
action,  and  cursor  movement.  Features  include  suspend/ 
resume  via  space  bar,  variable  speed  via  paddle,  vertical  colon 
alignment,  instant  printer  on/off  during  running,  and  several 
other  program  control  features.  The  program  is  compatible 
with  Apple  II  and  Apple  II  Plus  personal  computers,  and  will 
work  with  Integer  BASIC,  Applesoft,  and  assembly  languages  as 
well  as  the  Apple  Monitor.  It  is  available  on  disk  or  tape  for  $39. 

Circle  259  on  inquiry  card. 
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Check  Register 
Accounting  System 

The  Bottom  Shelf  Inc,  POB 
49104,  Atlanta  GA  30359, 
(404)  491-7567,  has  released 
the  Check  Register  Account- 
ing System  for  the  TRS-80. 
The  program  balances  and 
reconciles  checkbooks, 
defines  up  to  sixty  account 
names,  and  generates  month- 
ly summaries  of  all  accounts 
with  month-  and  year-to-date 
totals.  Single  entry  input 
allows  the  user  to  disperse 
one  transaction  over  several 
accounts  and  to  make  a 
64-character  note  for  each 
transaction.  The  system 
generates  reports  on  check 
registers  for  any  month,  in- 
come/expense distribution, 
statement  of  selected  ac- 
counts, bank  reconcile 
statements,  and  more.  It  re- 
quires 32  K bytes  of  program- 
mable memory,  dual-disk 
drives,  and  a printer.  The 
price  is  $49.50. 

Circle  261  on  inquiry  card. 


Sourcebook  for 
Educators 

Now  available  from  Radio 
Shack  is  the  TRS-80 
Microcomputer  Sourcebook 
for  Educators,  a guide  to  the 
use  of  microcomputers  in  the 
classroom,  and  as  a tool  for 
school  administrators.  The 
booklet  offers  guidelines  for 
selecting  personal  computers 
based  on  potential  applica- 
tions, costs,  services,  reliabili- 
ty, and  courseware.  It  is 
available  free  from  Radio 
Shack,  Dept  NR- 1 7,  1300 

One  Tandy  Center,  Fort 
Worth  TX  76102,  (817) 

390-3272. 

Circle  262  on  inquiry  card. 


Direct-Connect  Modem  for  Multi-  or 
Single-Line  Phones 

The  D-CAT  is  an  FCC-approved  Bell  103  compatible 
modem  that  can  function  on  either  a multi-  or  single-line 
phone.  It  works  with  a single-line  phone  or  50-pin,  6-line 
business  phones.  The  modem  offers  full  duplex  capability 
and  a voice/data  monitor,  a hold  function,  privacy  but- 
ton, and  a self-test  feature.  The  unit  has  a mode  switch 
to  allow  the  user  to  monitor  whether  voice  or  data  is 
being  transmitted.  The  D-CAT  is  priced  at  $199  from 
Novation,  18664  Oxnard  St,  Tarzana  CA  91356. 

Circle  263  on  inquiry  card. 


The  Flex-File  System 

The  Flex-File  is  a nonglare  vinyl  page  with  pockets  on 
each  side  to  house  two  8-inch  floppy  disks,  plus  a center 
pocket  to  store  22-  by  28-cm  (8.5-  by  I I -inch)  paper, 
computer  printouts,  or  other  documentation.  The  pages 
are  three-hole  punched  for  storage  in  standard  three- 
ring  binders.  Flex-File  pages  are  priced  at  $8.95  for  a 
package  of  ten  pages,  and  are  available  from  BIS  Inc, 
POB  969,  Brentwood  TN  37027. 

Circle  264  on  inquiry  card. 
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Accounts- Receivable  Program  for  the 
TRS-80 

Radio  Shack  has  announced  an  accounts-receivable  system  for 
use  on  the  TRS-80  Model  I personal  computer.  The  program 
provides  end-of-month  billing,  statements  ready  for  mailing, 
automatic  customer-record  updating,  totals  for  general-ledger 
posting,  optional  message  lines  on  billing  statements,  full 
accounts-receivable  analysis  including  activity  status,  and  more. 
Reports  that  can  be  printed  by  this  system  include  a complete 
transaction  file  report,  general  ledger  recap  report,  complete 
account  listing,  account  listing  by  activity  status,  accounts- 
receivable  analysis  by  activity  status,  and  a posting  report.  The 
program  requires  a Model  I Level  II  computer  with  1 6 K bytes  of 
programmable  memory,  an  expansion  interface  with  at  least 
16  K bytes  of  programmable  memory,  an  80-column  printer, 
and  a minimum  of  two  disk  drives.  The  accounts-receivable 
system  is  priced  at  $149.95  from  Radio  Shack  dealers  and 

Stores.  Circle  266  on  inquiry  card. 


Apple  Introduces  the  Apple  III 

The  Apple  III  is  a computer  system  with  a built-in  five-inch 
floppy-disk  drive,  up  to  1 28  K bytes  of  memory,  and  color  or 
black-and-white  video  display  (depending  on  the  system).  The 
Apple  III  uses  a 6502A  microprocessor  that  is  faster  than  the 
6502  used  in  the  Apple  II  and  can  address  up  to  128  K bytes  of 
memory.  A 6-bit  digital-to-analog  converter  is  included. 
Peripherals  request  machine  attention  by  interrupting  the 
microprocessor,  which  optimizes  speed.  Alternatively,  the 
microprocessor  may  poll  peripherals  to  see  which  need  atten- 
tion, thus  minimizing  the  software  required  for  peripheral  con- 
trol. Options  for  the  system  include  up  to  32  K bytes  of  addi- 
tional programmable  memory;  additional  five-inch  floppy-disk 
drives  (up  to  a maximum  of  four  per  system);  either  the  Silen- 
type  or  a letter-quality  printer;  the  use  of  a standard  color 
video  monitor,  an  RGB  color  monitor,  or  a standard  TV  set; 
and  input/output  printed-circuit  cards  for  interfacing  other 
peripheral  devices.  Two  new  application  packages  are  offered 
for  use  on  the  Apple  III.  The  Information  Analyst  software  is 
used  for  planning,  forecasting,  modeling,  pricing  and  costing, 
scheduling,  and  budgeting.  It  requires  96  K bytes  of  memory,  in- 
cludes Apple’s  SOS  (Sophisticated  Operating  System),  and  costs 
$4340,  including  the  Apple  III.  The  Apple  III  Word  Processor 
software  is  used  for  preparing  memos,  letters  and  general  typ- 
ing, long  documents,  form  letters,  and  legal  documents.  It 
comes  with  an  Apple  Silentype  thermal  printer  ($5330  for  the 
entire  system)  or  a letter-quality  printer  ($7800  for  the  entire 
system).  The  SOS  ties  together  the  hardware  and  software 
features  of  the  Apple  III  and  contains  a file  system,  device 
module,  event  management  interface,  and  a memory  manage- 
ment system.  For  more  information,  contact  Apple  Computer 
Inc,  10260  Bandley  Dr,  Cupertino  CA  95014,  (408)  996-1010. 

Circle  267  on  inquiry  card. 


Fantasy  Software 
for  the  PET,  TRS-80, 
and  Apple  II 

Automated  Simulations  is 
offering  fantasy  games  with 
wizards,  magic  paraphernalia, 
monsters,  and  adventures  for 
TRS-80,  Apple  II,  and  PET 
computers.  Morloc’s  Tower 
and  the  Datestones  of  Rhyn 
are  two  of  the  games  de- 
signed for  the  PET  with  at 
least  20  K bytes  of  memory, 
the  TRS-80  Model  II  with  1 6 K 
bytes,  and  the  Apple  II  with 
32  K bytes  and  Applesoft  in 
read-only  memory  (ROM). 
The  games  are  all  priced  at 
$14.95.  Contact  Automated 
Simulations,  POB4232,  Moun- 
tain View  CA  94040,  (415) 
964-8021. 

Circle  268  on  inquiry  card. 


Camelot  Catalog 
of  Computer  Books 

A catalog  of  computer 
science  books,  materials,  and 
teaching  aids  has  recently 
been  issued  by  Camelot 
Publishing  Company,  POB 
1357,  Ormond  Beach  FL 
32074.  Over  fifty  items  are 
described  for  use  by  teachers, 
students,  and  people  in- 
terested in  computers.  The 
catalog  is  free  upon  request. 

Circle  269  on  inquiry  card. 
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Computer  Book 
Catalog 

This  free  catalog  describes 
eighty  computer  books.  The 
books  cover  such  topics  as: 
computers  in  mathematics, 
science,  music,  law,  business, 
education  or  society;  com- 
puter languages,  including 
BASIC,  FORTRAN,  APL  and 
Pascal;  machine,  assembly, 
graphics,  and  simulation 
languages;  and  so  on.  The 
catalog  is  of  particular  value  to 
schools,  colleges,  and  libraries. 
Write  to  Entelek,  Ward- 
Whidden  House/The  Hill, 
POB  1303,  Portsmouth  NH 

0380 1 . Circle  271  on  inquiry  card. 


Gin  Rummy 
Program  Plays 
Expert-Level  Game 

Gin  Rummy  2.0  from 
Manhattan  Software  plays  a 
top-level  game,  remembering 
opponent’s  plays  and  adjusting 
its  own  strategy  in  response.  It 
plays  a regulation  game  and 
keeps  score  on  a game  level 
and  on  a carry-over  level.  The 
program  constantly  evaluates 
its  hand  according  to  cards 
drawn  and  thrown.  When  it  is 
near  the  "knocking”  level,  it 
changes  strategy  and  works 
toward  knocking  with  ten 
points  or  less.  Possible  layoffs 
by  the  program  are  examined 
and  made  if  appropriate,  and 
player  layoffs  are  allowed. 
The  program  is  designed  for 
the  Radio  Shack  TRS-80  per- 
sonal computer  with  16  K 
bytes  of  memory.  The  price  is 
$14.95.  For  details,  contact 
Manhattan  Software,  POB 
5200,  Grand  Central  Station, 
New  York  NY  10017,  (212) 
427-4718. 

Circle  272  on  inquiry  card. 


A Desktop  Calculator  With  a Voice 


The  Model  SP 1 260-D,  a talking  calculator  from  Canon, 
is  expected  to  be  used  in  general  business  offices,  banks, 
brokerage  houses,  schools,  hospitals,  and  factories.  The 
unit’s  speech  synthesizer  is  used  when  the  operator 
wants  to  check  entries  on  the  roll  paper.  The  voice 
feature  eliminates  the  need  for  two  employees  to  check 
lists  of  numbers.  The  calculator  can  be  operated  in  the 
voice  mode  or  silently.  The  calculator  can  store  up  to 
128  items  of  data,  including  the  final  result  of  the  input. 
The  SP  1 260-D  incorporates  the  voice  feature,  a 12-digit 
capacity,  memory  for  accumulating  results,  item  count- 
ing, decimal  point  selection,  and  more,  for  $399.  Con- 
tact Canon  Calculator  Division,  Canon  USA  Inc,  10 
Nevada  Dr,  Lake  Success  NY  I 1042. 

Circle  273  on  inquiry  card. 


Office  Computer  Under  $5000 

The  ALPHAsprint  system  includes  64  K bytes  of  pro- 
grammable memory,  a 45  K-byte  display  buffer,  high- 
resolution  12-inch  video  display,  and  two  double-density, 
5-inch  floppy-disk  drives  capable  of  storing  330  K bytes  of 
data.  A Selectric  ll-type  keyboard  incorporates  72 
character  and  function  keys,  and  a full  numeric  keypad. 
The  optional  660  word-per-minute  letter-quality  printer 
can  be  shared  by  up  to  three  ALPHAsprints.  Word- 
processing functions  are  oriented  toward  long  document 
preparation.  Other  standard  features  include  multispeed 
unlimited  bidirectional  scrolling,  eight  cursor  commands, 
and  intercharacter  right  justification.  Printing  functions 
are  under  program  control.  Editing  can  occur  in  the 
foreground  while  other  documents  are  being  printed  in 
the  background.  Automatic  centering,  boldface, 
underline,  auto-pagination,  and  repagination  are  stan- 
dard. Applications  software  and  CP/M,  BASIC, 
FORTRAN,  COBOL,  and  Pascal  are  available.  The  single 
quantity  price  for  the  ALPHAsprint  is  $4990  from  Alpha 
Professional  Systems  Inc,  9465  Wilshire  Blvd,  Suite  518, 
Beverly  Hills  CA  90212,  (213)  272-3032. 

Circle  274  on  inquiry  card. 
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Peelings  for  Your  Apple? 


A new  publication  called 
Peelings  is  devoted  exclusively 
to  reviews  of  software  for  the 
Apple  II  and  Apple  II  Plus  per- 
sonal computers.  Each 
bimonthly  issue  contains 
reviews  of  from  twelve  to  fif- 


teen programs  or  software 
packages.  Subscriptions  are 
$15  from  Peelings,  Ed 
Burlbaw,  945  Brook  Cir,  Las 
Cruces  NM  88001,  (505) 

523-5088. 

Circle  276  on  inquiry  card. 


Model  460  Paper  Tiger  Printer  from  IDS 

The  Model  460  printer,  the  latest  addition  to  the  IDS  Paper 
Tiger  printer  family,  produces  letter-quality  printing  at  a speed 
of  160  characters  per  second.  It  also  provides  high-resolution 
graphics  capability  and  includes  proportional  character  spacing 
and  automatic  text  justification.  The  Model  460  is  a dot-matrix 
printer  that  uses  a horizontal  and  vertical  dot  overlay  to 
achieve  letter-quality  printing.  It  can  print  in  80-,  96-,  and 
132-column  formats.  Foreign  and  custom  character  sets  are  op- 
tional, and  up  to  four  96-character  sets  can  reside  in  the  460  at 
the  same  time.  Paper  handling  features  include  pin-feed  tractor 
drives.  A built-in  microprocessor  automatically  tests  the 
printer's  memory  and  electronics  every  time  the  power  is 
turned  on.  A 2 K-byte  buffer  allows  the  Model  460  to  accept 
the  contents  of  a 1920-character  video  screen.  The  460  has  a 
standard  RS-232C  serial  interface  as  well  as  a Centronics- 
compatible  parallel  interface.  Serial  transmission  rates  from  I 10 
thru  9600  bits  per  second  are  switch-selectable.  The  Model  460 
costs  $1295  and  is  available  from  Integral  Data  Systems,  14 
Tech  Cir,  Natick  MA  01760,  (617)  237-7610. 

Circle  277  on  inquiry  card. 


Dungeons  for  OSI 
Microcomputers 

Dungeons  is  a fantasy 
adventure  program  for  OSI 
personal  computers.  Players 
can  be  fighters,  dwarfs,  half- 
lings,  elves,  or  magic-users  in  a 
search  for  gold  in  the 
dungeons  beneath  the 
Wizard's  city  or  in  the  forest 
that  surrounds  the  city. 
Dungeons  is  based  on 
Dungeons  and  Dragons,  a fan- 
tasy game  in  which  the  com- 
puter plays  the  part  of  the 
Dungeon  master.  The  price  is 
$12.95  for  cassette  and 
$15.95  for  five-  and  eight-inch 
floppy  disks.  Both  versions  re- 
quire 8 K bytes  of  program- 
mable memory.  Contact 
Aurora  Software  Associates, 
353  S 100  E /6.  Springville  UT 
84663,  (801)  533-8002. 

Circle  278  on  inquiry  card. 


Programs  for 
Home  Control 

A set  of  new  programs 
from  Soft-Sonic  enables  you 
to  control  appliances  and 
other  electrical  devices  in  your 
home  using  a personal  com- 
puter. They  run  on  the  Apple 
microcomputer  in  conjunction 
with  a BSR  Ultrasonic  System 
10-X  (Sears  Home  Control- 
ler). The  package  includes  the 
transducer  hardware,  inter- 
face cable,  and  the  programs 
on  a floppy  disk.  The  pro- 
grams control  electrical 
devices  either  by  means  of 
user-defined  timed  sequences, 
or  by  voice  command  using 
the  Heuristics  Speech  Labs 
speech  synthesizer.  The  pro- 
gram, priced  at  $39.95,  is 
available  from  John  Blanken- 
ship, BACE,  POB  52785, 
Atlanta  GA  30355. 

Circle  279  on  inquiry  card. 
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Coming  up 
in  the  Winter 
oncomputing: 

Small-Business  software: 

Reviews  of  Accounts 
Receivable,  General  Ledger, 
and  other  accounting  soft- 
ware. 

Computer  Toys  and 
Games  for  1981 

computer  communica- 
tions Systems 

Stock  Quotations  on 
Your  Personal  computer 

A Simple  Educational 
Program  in  BASIC 


interAction 

Results 

The  winning  articles  for  the 
Summer  1980  onComputing 
were  "Word  Processors:  A 
Look  at  Four  Popular  Pro- 
grams" by  Larry  Press  and 
"Living  with  Computers" 
by  Jerry  Pournelle.  Larry 
and  Jerry  won  first  and 
second  prizes  of  $100  and 
$50,  respectively. 
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onComputing 


The  MODEL  800  MST  is  certainly  pleasing  to  look  at,  but  its  true  beauty  lies  beneath  the  surface,  A glimpse  at  its 
features  reveals  why  it  is  rapidly  becoming  the  most  sought  after  printer  in  the  world  * + t 


• Four  standard  interfaces; 

RS-232  (15  baud  rates) 

Centronics  compatible  parallel 
IEEE-488 

20ma  current  loop 

• Six  line  densities;  64,  72,  80,  96,  120,  132 

• 100  CPS  at  all  six  densities 
t Unidirectional  or  bidirectional  printing 

• Sixteen  horizontal  and  ten  vertical  tabs 

• Elongated  characters  in  all  six  densities 

• 1920  character  buffer 

• Uses  either  perforated  or  roll  paper 

• Fully  adjustable  tractors  to  9W' 

• Auto  self- test 
but  maybe  its  most  attractive  feature  is  the  price 


• Up  to  10  character  fonts 

Standard  96  character  ASCII 
User  defined  character  font 
Provision  for  up  to  eight  additional  fonts 
m Dot  resolution  graphics  in  six  densities 

# Variable  line  spacing  control  from  0 to  64  dots  in 
half-dot  increments 

+ Auto  form-feed  for  any  form  length  at  any  line 
spacing 

# Heavy-duty  all  aluminum  chassis 

* 1 lOvac  or  220vac,  50/60Hz. 

• 100  million  character  printhead 

# Measures  only  15"  wide,  3"  high,  and  1 1"  deep 

• Weighs  only  15  lbs, 

$699.00, 


bare*  inc. 


P.O.  BOX  3S4B  FULL., 
s> 


CAL.  9S634  / C714]  999-4344 


Circle  30  on  inquiry  card. 


Heath 

won't  leave  you 
out  In  the  cold 


Heath’ 

Write  to:  Heath  Company,  Dept.  Qt 3-684, 
Benton  Harbor ; Ml  49022 
In  Canada  contact : Heath  Company, 

1480  Dundas  St.  E,,  Mississauga,  Ontario  L4X2R7 


You  can  buy  a computer  from  just  about  anybody  these  days.  And 
that's  all  you1  II  get.  A computer.  When  you  buy  a Heath  computer, 
you  get  total  support  . Every  Heath  product  is  backed  in  six  ways: 

1 * Integrated  Hardware -from  a single  source.  No  more  shopping  all 
over  town -or  all  over  the  country  Whatever  hardware  you  need,  you'll 
find  it  at  Heath.  And  when  you  buy  from  Heath,  you  get  a balanced,  har- 
monious computer  system  Heath  components  are  designed  to  work 
together 

2.  Educational  Courses- general  courses  that  help  businessmen,  stu- 
dents and  hobbyists  understand  what  computers  can  do  for  them.  Pro- 
gramming language  courses  that  enable  you  to  use  the  full  versatility  of 
your  computer 

3,  Excellent  documentation -alt  Heath  hardware  and  software  is  thor- 
oughly documented , so  no  matter  what  your  skill  level , you  can  learn  to  use 
the  product  to  its  full  potential.  All  documentation  is  clearly  written  and 
organized. 


4.  Software  for  almost  every  need -Choose  from  one  of  the  most  com- 
plete selections  of  software,  including  complete  operating  systems  soft- 
ware, applications  software,  programming  languages  and  professional 
software  like  word  processing  and  accounting.  Heath  Users’  Group  offers 
more  than  500  exciting  programs. 

5.  Expert  advice -as  close  as  your  telephone  or  mailbox.  Technical  con- 
sultants can  answer  your  Heath  hardware  and  software  questions,  by 
phone  or  by  letter.  Who  else  offers  you  such  convenient  technical  advice? 

6.  Service  support -available  at  55  convenient  locations  nationwide. 
If  you  should  ever  need  service,  you'll  find  it  at  retail  stores  in  the  U.S., 
Canada  and  overseas,  as  well  as  at  the  Heath  factory. 

Don't  be  left  out  in  the  cold.  Get  your 
copy  of  our  latest  catalog  and  warm 
up  to  the  world  of  Heath  computers. 
Just  write  to  the  address  below,  or 
pick  one  up  at  the  Heathkit  Electronic 
Center"  nearest  you. 


( * He  s th  kit  Electronic  Centers  are  located  throughout 
the  U.S.  and  Canada.  See  the  white  pages  of  your 
phone  book  for  the  location  nearest  you.  In  the  U S. . 
Heathkit  Electronic  Centers  are  units  of  1 ^technology 
Electronics  Corporation.) 


Circle  110  on  inquiry  card. 


